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Abstract  
 
This report is an experimental design study investigating the topic of cigarettes from an 
environmental point of view. A topic that has met little attention in the research literature 
compared to the well-known adverse health effects that cigarettes are causing to the human body.  
Cigarette butts are the most littered item in the world, they are toxic and as such they are 
threatening the existence of valuable ecosystems, imposing irreversible damages due to wildfires 
and loss of biodiversity due to leached chemicals in the environment or the animals consuming 
them by mistake. Ironically enough, they are not perceived as an environmental problem by the 
mass public or even by governmental officials as proper interventions to deal with this issue are 
still severely lacking. 
This master thesis aims at amplifying the severity of the cigarette butts by highlighting the 
negative impacts that this debris is causing on the environment from a life cycle perspective. 
Furthermore, it investigates the reasons leading to the abovementioned paradox through the lens 
of knowledge creation and dissemination over time (ontological & epistemological values), as 
well as providing some considerations on why and how environmental aspects could enter the 
smoking constellation when addressing smoking related problems through the modes of 
knowledge production.  
Perhaps the highest input of this thesis to the field of environmental planning and the already 
published research on the harms of cigarette butts is when it comes to the practical interventions 
used in the case study of Roskilde University canteen, which could potentially diminish this 
environmental burden to a great extent. The one month cleaning campaign carried out on the 
principles of awareness raising and nudging methods provides an interesting alternative to the 
already existing approaches to deal with the issue, by mainly focusing on altering a positive 
change in smokers’ behavior while giving them the free choices (facilities) to make the right 
decision – use the ashtrays. The findings of this experimental design study indicate that the 
cigarette butt issue could be and should indeed be considered a prominent threat to the 
environment; a threat that can be remarkably diminished in certain occasions such as the case 
study.  
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Resumé 
Dette speciale undersøger, hvordan cigarretter påvirker miljøet og er blevet udført med et 
eksperimentelt studiedesign. På nuværende tidspunkt er der meget lidt opmærksomhed på selve 
cigarretten og cigaretskoddet i forskningslitteraturen, set i sammenligning med de mere 
velkendte og diskuterede konsekvenser af rygning for menneskers helbred. 
Cigaretskod ligger på førstepladsen for skrald i hele verden. De er meget giftige og truer derfor 
værdifulde og skrøbelige økosystemer, fordi de udgør en stor fare for blandt andet skovbrande og 
tab af biodiversitet på grund af kemikalier der siver ud i naturen. Derudover er de direkte 
faretruende for dyr, hvis de ved tilfælde kommer til at spise et skod. Desværre er cigaretskod på 
nuværende tidspunkt ikke anset af den generelle befolkning eller politikkere som et reelt problem 
for miljøet. Dette kan være fordi der ikke findes tilstrækkelige tiltag og metoder til at bekæmpe 
problemet. 
Formålet med dette speciale er, at øge forståelsen for den skadelige effekt som cigaretskod har på 
vores miljø, set ud fra et livscyklusperspektiv. Specialet bruger teorier om videnskabelse og 
videnspredning over tid (ontologiske og epistemologiske værdier) til, at undersøge mulige 
grunde til, at det førnævnte paradoks eksisterer. Derudover vil det blive diskuteret, hvorfor og 
hvordan miljøaspekter kan blive en del af debatten omkring rygning, når vi taler om 
konsekvenser og problemer ved rygning gennem vidensproduktion.  
Specialets største resultat, som kan direkte relateres til miljøplanlægning og forskning om 
cigaretskod i miljøet, er de positive resultater fra det eksperimentelle casestudie udført i Roskilde 
Universitets kantine. Dette studie blev udført i løbet af én måned og bestod af en hold-RUC-ren 
kampagne baseret på principperne omkring opmærksomhedsskabelse og nudging metoder. Disse 
metoder bringer et interessant alternativ til de eksisterende tiltag for mindskelse af cigaretskod, 
ved hovedsageligt at fokusere på en positiv ændring af rygeres adfærd, således at de bruger deres 
frie valg til at træffe det rette valg – at bruge askebærret. Resultaterne af det eksperimentelle 
studiedesign indikerer, at problemet med cigaretskod kan blive og burde blive betragtet som en 
stor trussel for vores miljø; en trussel der kan mindskes markant i visse omgivelser ved, at 
implementerer metoderne fra casestudiet. 
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1. Problem field 
1.1. Problem area  
Cigarette smoking is the leading preventable cause of death (WHO, 2011: 8). The reason that 
smoking kills approximately 6 million people, “more than AIDS, legal drugs, illegal drugs, road 
accidents, murder, and suicide combined” (WHO, 2002: 36) is due to the additives (non-tobacco 
chemical components) that tobacco industries intentionally put along the processes of producing 
tobacco and  manufacturing cigarettes with the purpose to make their customers highly addicted 
to their products. Even tobacco companies themselves had been recently pressured to expose this 
truth. (WHO, n.d.: 9) More than 4,000 chemicals are found in cigarette smoking, leading to 
disabilities and deaths among smokers as well as among passive or second hand smokers due to 
lung and liver cancer, heart attack and many other chronical diseases (WHO, 2002: 33)  
Tremendous efforts were made to combat this health burden on the global population. The World 
Health Organization Framework Convention on Tobacco Control (WHO FCTC) is among the 
leading actors that tries to unite global political efforts to combat the devastating effects of 
tobacco or the so called tobacco epidemic through legally binding legislative measures for 
tobacco control strategies. (WHO, 2011: 8) Among some of those strategies are extensive anti-
tobacco mass media campaigns, ban on tobacco advertising, raised taxes on tobacco products, 
education and public awareness on the adverse health effects of tobacco use, establishment of 
smoking cessation programs and centers, compulsory health warning labels on tobacco products, 
ban on smoking in public places to protect second hand smokers, prevention policies and many 
more (WHO, 2011). 
Despite the remarkable progress to combat the so called tobacco epidemic, the tobacco 
consumption projections are not bright. Estimates show that the global tobacco epidemic is on 
the rise and will mostly affect developing countries which are targeted by the tobacco industry 
due to their less strict tobacco control measures. (WHO, 2002: 88-90) Even in the developed 
world, the so called Big Tobacco had immense influence over national policies and regulations 
aimed towards the industry (WHO, 2002: 62) Nevertheless, all those interventions to deal with 
the smoking issue are admirable and progress is definitely evident.  
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For instance, statistics in Denmark show that the number of consumed products had decreased 
from 10.25 billion in 2003 to 7.55 billion in 2012 (Vendelbjerg, 22.10.2013)1. This success could 
be related to few aspects such as the introduction of the Smoke-Free Environment Act in 2007, 
prohibiting the use of tobacco products in public places such as bars, restaurants, public transport 
etc. The minimum tobacco purchasing age was raised from 16 to 18 years old in 2008 and the 
pictorial warnings on tobacco products were made mandatory in 2011. (Ministry of the Interior 
and Health, 2011: 1) The financial crisis and the rising prices of tobacco products had further 
contributed to the decline of tobacco consumers. These initiatives to address smoking through its 
negative health impacts on society are commonly seen everywhere or at least in the developed 
world and there is clearly an improvement in the health sector. 
Perhaps, one of the major achievements is that the raised awareness on the adverse health effects 
had penetrated every level of society, where even small children know that smoking is bad for 
the health. (WHO, 2011: 25) This report acknowledges the importance of the progress made 
towards addressing the health impacts from smoking; however it also takes a critical stand 
arguing that this created immense attention to the health aspect of smoking had determined to a 
large extent the exclusion of other important aspects, such as the environment. For instance, 
“What do you think are the negative impacts from cigarettes?” was a simple one question 
questionnaire used several times in presentations, workshops and on Facebook (see Appendix, 
Questionnaire) with the main purpose to carry out a social experiment. Even though the answers 
varied in character, they were all related to health aspects. The results from this simple 
questionnaire illustrate clearly that the general perception of smoking related issues is dominated 
by health considerations with 100 percent making it really outstanding. In other words, there is 
an already established awareness or pattern among the broad public that smoking leads to 
adverse health consequences.  
The truth of the matter is that environmental effects from smoking had been present ever since its 
commercial production. Environmental damages from cigarettes are caused all along the 
processes of cultivation, production, use and disposal stages of tobacco products. For instance, 
deforestation due to forest clearing for tobacco growing, as well as for curing tobacco leaves 
                                                                 
1
 This is actually an online article by MetroXpress Avis (22.10.2013), one of the few social media in Denmark that 
had actually started to pay attention on the negative impacts from cigarette butts on the environment and how 
problematic it is in Denmark. See full  article at http://www.mx.dk/nyheder/kobenhavn/story/22815436 
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accounts for 2-4 % of the global deforestation. Producing the cigarettes further adds to increased 
rates of deforestation since tobacco companies produce an estimate of 6.3 trillion cigarettes 
annually. The toxic agricultural pesticides and herbicides used in the cultivation of tobacco are 
contaminating ground and surface water streams, as well as causing severe impact on soil 
degradation. Generally, the tobacco industry considerably adds to the anthropomorphic climate 
change due to the caused deforestation, as well as due to the greenhouse gases it emits in the 
atmosphere alongside its production cycle. (NSRA, 2010: 1-4) These factors as well as many 
else will be further investigated in this report from a life cycle perspective which aims at 
somehow providing a complete picture of all the negative impacts that cigarettes cause on the 
environment. 
The main focus of this report, however, is on the last disposal stage of the cigarette production, 
i.e. the cigarette butts disposed in the environment and not in the appropriate containers. 
Cigarette butts could be considered the Nr.1 most littered item in the world, as they are 
constantly the most collected item on beach and urban clean-ups, compare to other debris (see 
Table 1).  
Table 1. Top 10 marine debris items collected, international coastal cleanup 
 
Source: Ocean Conservancy, 2012 in Novotny & Slaughter, 2014: 209 
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Estimates show that worldwide approximately 5.6 trillion of cigarettes or 766,571 metric tons of 
butts are disposed in the environment annually. (Smith & Novotny, 2010: i2). In other words, 
cigarette butts can be literally found everywhere – from children playgrounds to the most remote 
places by being carried out by storm weather (CUA, 2009: 2). Cleaning up cigarette butts also 
represents a high economic loss to state officials, as Denmark is spending 2 dkk to remove just a 
single cigarette butt from the streets of its municipal territories (Vendelbjerg. 22.10.2013) 
A cigarette butt is the remnant part of a smoked cigarette and as such it contains most of the 
chemicals found in tobacco smoke. (CFCOS, 2011: 1) The only distinction between the butt and 
the filter concepts is that the latter can actually be with fewer toxins, that is in the case where the 
cigarette has not been lighted yet, whereas the cigarette butt is indeed the part of the cigarette 
which always contains high level of toxins. Hence, this Nr.1 littered item could be also 
considered as a toxic waste due to all the trapped toxic chemicals in the filter, as suggested by 
various studies2 . The filter itself (the main part of the cigarette butt) is another major cause of 
environmental concern as it is made from cellulose acetate (a form of plastic) that is non-
biodegradable and can persist in the environment for considerably long time. (Novotny et all, 
2009: 1693) How many toxins are in a cigarette butt and how much time it takes for it to 
‘dissolve’ in the environment will be further discussed in the report as scientific consensus is still 
lacking on those considerations. 
Nevertheless, due to their composition cigarette butts can impose several dangers on the 
environment, including some severe threats such as causing residential and wildfires due to their 
improper disposal. Numerous cases of animals such as fish and seabirds are reported to digest 
cigarette butts by mistaking them as food, resolving in lethal consequences. Even small children 
can become intoxicated on the same principle. (NSRA, 2010) The toxins leached from the 
cigarette butts could have an impact on the food chain as they drain down the soil or enter the 
water which eventually could be used for the production of food crops. (ARK, 1995: 22) 
Toxicity analyses of cigarette butts generally indicate that the mere the concentration of butts on 
one place, the greater the impact they would have on living organisms, especially in aquatic 
environment. (Novotny, 2013: 210) Results from a GIS (Geographical Information System) 
study generated for this report indicate that in some areas there could be more than 100 cigarette 
                                                                 
2
 Novotny, 2013;  Defra, 2007; Legacy, 2012 
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butts found within an area of just one square meter (see GIS study in methodology chapter). 
Taking into consideration this data, it becomes reasonable to insert that cigarette butts could be 
and should be considered as a threat to the environment, perhaps not so severe as compared to 
oils spills for instance, but definitely still worth the attention; attention that is severely lacking at 
present (NSRA, 2010: 1) 
A professional video called ‘Smoking Kills Not Only People’3 was made exclusively for this 
study in order to nicely highly and replicate all the dangers from cigarette butts mentioned above 
in a real life setting, a scenario that is happening on a daily basis but still remain unnoticed by 
the mass population. The report will further elaborate in detail on the negative impacts that 
cigarette butts are causing on the environment. In addition, this study will try to provide a 
plausible explanation of the cigarettes paradox – event though that the impacts of cigarette butts 
on the environment are so evident, people still does not even slightly consider them as such, as 
illustrated by the questionnaire experiment and as mentioned by research done on the topic 
(Smith & Novotny, 2010: i3). 
Generally, studies (NEA, 2011) had indicated that people does not perceive cigarette butts as 
litter due to their small size (NEA, 2011: 93) or due to other aspects such as lack of awareness on 
the topic, as this report will further point out. The high littering rates of cigarette butts could be 
explored through the lens of behavioral science as the chosen nudge theory will argue for, 
meaning that it is the smokers’ behavior that mainly determines this problem. (Novotny et all, 
2009: 1700)  As such, this report had tried to provide alternative and rather innovative approach 
to the already existing regulatory approaches to deal with the cigarette butt issue4 by choosing a 
case study of Roskilde University canteen to implement an experimental design study to address 
the issue by mainly aiming to change smokers behavior towards a pro-active attitude in 
disposing their cigarettes through the design of appropriate choices, such as providing cigarette 
receptacles to alter their behavior in the desired positive direction.    
A non-profit student driven volunteer organization, named Keep RUC Clean was established as 
part of this study to raise awareness on the issue of cigarette butts on RUC campus and in 
general, as well as to provide creative solutions on how the problem can be solved in practice. 
                                                                 
3
Watch on https://www.youtube.com/watch?v=gvNC6cyAMks  
4
 For instance, the case of Singapore where strict laws are imposed on littering behavior (NEA, 2011)  
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The so called ‘cleaning campaign’ was a one month intensive work that introduced several 
measures on the canteen site area, with the objective to decrease the cigarette butts on that site by 
90% within a period of one month (May, 2014). 
In summary, this experimental thesis has 3 objectives: 
1) To prove the severity of the environmental dangers caused by smoking and as such raise 
awareness on the issue. 
2) To provide understanding on why this particular problem occur in the first place. 
3) To propose solutions to the problem through an experimental design case study of RUC 
canteen.   
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1.2. Problem Statement 
What are the negative impacts from cigarette butts on the environment and what initiatives could 
be implemented to diminish them? 
(Experimental case study on Roskilde University canteen) 
1.3. Hypotheses 
1) ‘The main reason for environmental aspects to escape the big picture of the smoking related 
issues is due to the narrowed type of knowledge generation and dissemination by the policy 
makers, as well as the media.’  
2) ‘Smokers are not intentionally bad minded when disposing their butts on the ground, they are 
just not aware of the environmental impacts their actions lead to.’ 
1.4. Research questions 
Question Intended outcomes Data/technique and theories 
What are the negative effects 
from smoking on the 
environment? 
 
To list all the negative effects 
from smoking through a Life 
Cycle perspective. However, 
focus in detail on the disposal 
stage, i.e. the cigarette butts. 
 
Other research and studies 
done so far on the topic. Fact 
sheets. LCA. Interviews. 
Personal 
knowledge/observations. 
Results from the case study. 
Why the environmental 
aspects from smoking escape 
people’s mind or what is the 
main problem when it comes 
to cigarette butt litter? 
To show the main problem of 
the cigarette butt issue or 
testing hypothesis 1. Mainly 
due to the lack of knowledge 
on the topic which is primarily 
a result of the narrowed 
approach when framing the 
big picture of the problem by 
the influence of institutions 
and media. 
Results from the surveys, 
questionnaire, case study. 
Other studies made in the 
field.  
Nudging aspects.  
Ontological and 
epistemological 
considerations. 
Mode 1 & Mode 2 knowledge 
production. 
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Which are the key factors that 
lead to smokers’ cigarette butt 
littering behavior?  
To test hypothesis 2. 
Lack of knowledge on the 
environmental aspects of the 
problem could be the 
prevailing cause. 
Lack of facilities (ashtrays). 
Inappropriate or inefficient 
trash bins. 
Restrictions or (don’ts) are not 
liked by smokers and could 
only worsen the matters. 
Personal values – smoking as 
established habit/ ritual.  
 
Observations.  
Results from the case study.  
Nudging theory – why people 
make certain choices?  
Interviews.  
Other studies. 
 
What can be done to ‘turn the 
tables around’ when it comes 
to addressing cigarette butt 
litter?  
Introduce already existing 
approaches to deal with the 
problem, as well as the case 
study, focusing on the 
cleaning campaign. To show 
that the problem of cigarette 
butts has its solutions. Change 
of 90 % of the butts on the 
ground to 90% of the butts in 
the trash bins (case study) 
Other studies.  
Results from the case study. 
Nudging theory.  
Interviews.  
Observations.  
Online social network tools. 
Awareness methods. 
RUC canteen – success story 
or not? 
To conclude the research in 
this report. ‘Yes, it is a success 
story’. The achieved objective 
however might not be similar 
to other cases. Provide 
perspective for further 
considerations. 
Results from the case study 
related to findings in the 
whole analysis chapter. RUSK 
newspaper publications. Other 
comments and feedback on the 
Keep RUC Clean campaign as 
evaluation criteria. 
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1.5. Project design 
The first chapter of the report consists of an introduction to the problem being addressed, 
outlining some of the main prerequisites that had led to the problem of cigarette butts, while also 
highlighting the threats they impose on the environment, as well as some of the plausible 
solutions to deal with this particular type of problem. After briefly outlining the main points of 
the thesis (problem area), the problem statement is framed, followed by the research questions 
which aim to provide answer to the problem statement, as well as systematically structure the 
whole body of the thesis. 
The second chapter presents the methodology used in this thesis. It consists of the research 
design chosen to base this study on (experimental design study), as well as the techniques used to 
gather the necessary data (interviews, field work, observations etc.) and to disseminate it (online 
social networks) as methods to raise awareness on the topic are key features when it comes to the 
solutions proposed in the case study of the report. Herein, argumentation for the overall validity 
and reliability of the study are also outlined, together with reflections on delimitations and 
limitations.  
The third chapter builds upon the theoretical framework used in the report. The Life Cycle 
Assessment approach was chosen to set the basis of understanding the environmental harms that 
the production of cigarettes causes, while latter on in the analysis chapter the main focus and 
reference to the LCA is in relation to its disposal phase, i.e. the environmental consequences 
from cigarette butts. Furthermore, the modes 1 & 2 of knowledge production are introduced in 
order to theoretically frame the main problem of the cigarette butt issue, e.g. environmental 
aspects being excluded from smoking related problems due to the already established 
mainstream knowledge. Lastly, the theory of nudging is used to provide an important 
understanding on people’s behavior – the push and pull factors that drive them to take certain 
decisions and respectively influence their thoughts and choices. This theory forms the main basis 
of the analysis part of the report as it not only facilitates the understanding of smoker’s behavior 
but also provides alternative choices on how to change it in a desired positive direction. 
The fourth chapter is the main body of the thesis, i.e. the analysis. It is an integrated approach, 
combining empirical data and analysis all together in order to simplify and organize the findings 
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of this report. It consists of 3 main sections, further divided into small subsections in order to 
systematically answer the research questions raised in this report. 
The first analytical section aims to give a complete picture of the smoking related problems and 
answer the question: ‘What are the negative effects from cigarettes on the environment?’ The 
first subsection tries to provide an overall assessment on all the environmental harms caused by 
the tobacco industry, from a LCA perspective, while the second subchapter focuses exclusively 
on the negative impacts associated with the afterlife of a cigarette, namely cigarette butts. 
The second analytical section aims to provide an explanation of the paradox - ‘Why despite all 
those numerous environmental aspects attached to cigarettes, they are still not perceived by the 
general public?’ The first subsection touches upon aspects of ontology and epistemology, as 
well as mode 1 & 2 knowledge production and dissemination in order to give a plausible answer 
to the framed question above while validating the first hypothesis as well. The second subsection 
tries to further elaborate on other aspects that add to the problem of cigarette butt litter, mainly 
through analyzing smokers believes and behavior when it comes to disposing their cigarettes.  
The third section of the report focuses on the solution part of the cigarette butt issue. It begins by 
briefly outlining some of the already existing approaches to deal with this particular problem, 
followed by a thorough presentation and analysis of the case study – RUC canteen. An emphasis 
is kept on the cleaning campaign and the nudging methods integrated in the planned 
interventions as an alternative and innovative approach to decrease the cigarette butt litter on that 
field site. Herein, the second hypothesis of the report will be testified as well.  
Each section in the analysis of this report ends with a small conclusion, summing up the main 
points of the analysis. In this way a more systemized and structured overview of argumentation 
is achieved.  
The final chapter of the report is the overall conclusion where all the findings from the previous 
sections are neatly summarized. Even though, that all the environmental impacts from cigarette 
butts are of key importance, the main focus of the analysis as well as in the conclusion chapter 
will be on the proposed interventions to solve the problem. After all, this thesis is a problem-
oriented piece of academic work and it is important to highly that there is not only a problem that 
had met little attention, but there are actually creative and innovative solutions that had proved 
17 
 
efficient when dealing with this issue. Additionally, a brief perspective on how this pilot project 
could find further applications is discussed. 
The remaining of the thesis would be the list of references tidily listed. The data gathered 
throughout this project is really immense, so a lot of information (videos, photos, news articles 
and so) will be stored in the Appendix by themes attached separately to this report.   
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2. Methodology 
2.1. Research design 
This master thesis study report is a rather complex piece of research by itself as it combines 
variety of cross-sectional academic disciplines or interdisciplinary approaches (see Table 2), as 
well as various research techniques or methods, such as abductive research approaches. 
Table 2. Main characteristics of transdisciplinary, interdisciplinary and multidisciplinary 
research  
 
 
 
 
 
 
Source: TREC (n.d). Edited by the author. 
Regardless which one of the three research approaches listed in the table a researcher might 
consider for his/her study; the point of the matter is that they all try to represent a (complex) 
problem within its whole. This master thesis relies mainly on interdisciplinary research to 
validate its findings.  
When it comes to illustrate the issue of cigarette smoking in its entity, it becomes reasonable for 
this report to rely on interdisciplinary research techniques including knowledge from social, 
natural, political and not last environmental sciences. In addition, the proposed solutions to deal 
with the cigarette butt issue in the case study are withdrawn from various scientific disciplines 
(performance design, engineering, mechanics, public relations, environmental planning, 
sociology, behavioral science etc.) , making a very integrative approach towards implementing 
creative and innovative solutions. 
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Perhaps the most appropriate way to frame the research design of this study is through the 
discourse behind of what is scientifically referred to as ‘an experimental study design’. An 
experimental study design is concerned with the locality of a problem or the effectiveness of an 
intervention to deal with a certain problem. It is applicable for small-scale innovations in a 
moderately organized setting. When knowledge or data is lacking to carry out a full-based field 
experiment (randomized controlled trial), the design experiment becomes the basis or the tool to 
generate this data to possibly further generalize the outcomes of particular study. (John et all, 
2011: 38). This is precisely the case with this report, as it could be regarded as a pilot project that 
could set the ground basis for further broader applications as implied in the perspective chapter 
of this report.  
Field experiments are a key component of any experimental design study as they are the closest 
analytical connection to real life situations (Ibid: 34). Experiments can generate valuable and 
understandable data, represented for instance, in the form of simple headline results of a case 
study, in order for policy makers to reach a certain decision without going into complexities of a 
certain scientific discipline. (Ibid: 35) One of the interventions used in this report to address the 
issue of cigarette butts in the case study (the cigarette butt model) is based exactly on those field 
experiment principles. 
Despite experimental design studies having a strong internal validity when it comes to generation 
of data and knowledge (Ibid: 36), they are weak in external validity. To overcome some of the 
pitfalls of this type of research, it is recommended that the outcomes of the experimental research 
to be combined with other type of evidence or data, or what is also known as triangulation. In 
that line of thought, it is appropriate to say that the outcomes of the cleaning campaign carried 
out in this study are indeed combination of experimental design research techniques plus other 
theoretical practices, such as nudging methods. 
It is important to further outline some of the essential features of the design experiment 
methodology as they form the platform of the whole study inquiry. The design experiment could 
be looked upon as a qualitative measure which emphasize on the design of an intervention as its 
core research problem in order to reach the primal objective. (Ibid: 38). Furthermore, “the 
experimental aspect of the method manipulates an intervention and observes it over an extended 
time period, usually in one location, until acceptable results emerge.”(John et all, 2011: 38). The 
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experiment is also seen as a process where valuable feedback is given to those involved in the 
project through variety of design-redesign stages, until a satisfied results is achieved, one that 
can be further expanded into a randomized controlled trial study, for instance. Seeing the design 
experiment methodology as a process is one of the main benefits to this research approach, as the 
researcher first of all plans carefully the design of the intervention before it comes to place, 
evaluates its performance and make adjustments to it, based on mistakes or failures until the 
desired outcome is reached. (Ibid: 39) This is exactly the case through which the cleaning 
campaign was carried out and its efficiency towards reaching the prime objective was evaluated.  
Design experiments are somewhat in the middle of practical/real life knowledge and theory. 
They generate and test hypotheses through relevant research questions, allowing for flexibility 
when it comes to the designed interventions in order to adjust them accordingly to the present 
situation (Ibid: 40). The simplicity of the design experiments in terms of how efficient a certain 
measure is also an important factor when it comes to its practical implementations as this type of 
methodology relies on simple, comparable models that cannot be manipulated (Ibid: 42). 
Empirically speaking, using experimental design methodology or its full capacity as randomized 
controlled trials is one of the most efficient forms of knowledge generating tools on a certain 
complex issue (Ibid: 41) 
The experimental nature of the study design presented is also very much in line with the 
abductive research approach or its findings are based on abductive reasoning. According to 
Burks (1946) “"Abduction is the process of forming an explanatory hypothesis.  It is the only 
logical operation which introduces any new idea…” (Burks, 1946: 303) In other words, the logic 
of abudctive reasoning is that based on existing facts and observations, an explanatory 
hypothesis is created to justify the cause and effect of the proposed inquiry, which is mainly of 
unknown character (Ibid: 304). Therefore, the abductive research method is highly appropriate 
when creating new knowledge on a topic that has been slightly researched and having many 
‘unknowns’. The proposed experimental hypotheses in this study are a combination of existing 
facts or knowledge on the topic and personal observations, which through their application to the 
theoretical framework in the analysis chapter of this report, are becoming a criteria for validating 
the findings of this study.   
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2.2. Philosophy of science – Constructivism paradigm 
Philosophy of science is used when it comes to understanding of “how do we know what we 
know scientifically” (Hoffman, 2005?). It is mainly concerned with ontological and 
epistemological assumptions, represented through different paradigms, which are basic belief 
systems of what constitutes a ‘reality’ (Guba & Lincoln, 1994: 105). It becomes highly 
appropriate to investigate the current state of how cigarette smoking problems are being 
addressed and seen by society in general through the logic of constructivism paradigm, which 
could also point to some of the potential solutions to deal with the problem.  
2.2.1. Ontology 
Ontology is ‘the study of being’, which means that ontology is primarily concerned with 
questions of existence and reality - what can be considered a social reality as the way people 
perceive it? Or simply ontology is seeking answer to the questions: “What is there that can be 
known?” or “What is the nature of reality?”(Ahmed, 2008: 2) It is also concerned with which 
perceptions and presumptions researchers have when analyzing certain topics, and ontology is 
thus also about in which way research is made.  
2.2.2. Epistemology 
Epistemology, on the other hand, is ‘the study of knowledge’. It is about the “way of 
understanding and explaining how we know what we know” (Ahmed, 2008: 3). Epistemology is 
thus, about how knowledge is created and how researchers can philosophically explain and 
justify that what they know, to be true. (Ibid: 3). It deals with aspects of objectivity and 
subjectivity, where researchers which are being objective in their research or pursuit of the 
(ultimate) truth accept reality as being external to them (bias-free), already having a meaning that 
waits to be discovered. In other words, there is only one truth. On the other hand, researchers 
applying subjective reasoning to their understanding of the word rely on their senses through 
observations, for instance, to create their own image of truth. Subjective reasoning acknowledges 
that there might be many truths as each individual experiences the world differently. (Gamble, 
1998) 
2.2.3. Constructivism 
When it comes to constructivism, ontology and epistemology becomes interlinked and almost 
simultaneously used. A simple differentiation could be that, constructivism ontology sees 
realities as socially and experientially based constructions between different individuals, where 
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realities are perceived not by being more or less true but by being more or less informed and 
sophisticated. Hence, these realities or constructions could be altered in the process of time, 
when more knowledge becomes available (Guba & Lincoln, 1994: 111). In other words, the 
ontology of constructivism is related to the ideology of constructivism relativism, “which 
assumes multiple, apprehendable, and sometimes conflicting social realities that are the 
products of human intellects, but that may change as their constructors become more informed 
and sophisticated.” (Guba & Lincoln, 1994: 111) 
On the other hand, the epistemology through which constructivist claim the validity of the 
proposed ontology suggest that it is transactional and subjectivist, in the way that “The 
investigator and the object of investigation are assumed to be interactively linked so that the 
"findings" are literally created as the investigation proceeds.” (Guba & Lincoln, 1994: 111) 
Hence, knowledge is created subjectively through the dialectical interactions between the 
researcher and the respondents, with the final aim of reconstructing the previously constructed 
knowledge, to achieve a more informed and sophisticated reality/truth. Additionally, “Change is 
facilitated as reconstructions are formed and individuals are stimulated to act on them.” (Guba 
& Lincoln, 1994: 115) 
Philosophy of science is rather complex to understand, so it might be appropriate to sum up in a 
simpler and more comprehensible manner. The main purpose of researchers applying 
constructivism principles is to understand the reality that is already constructed by various 
believes imposed by different people, which might be formed through multiple ‘knowledges’ 
that are equally valid and co-exist simultaneously in a form of consensus, forming a certain 
reality. However, with time and progress, perceptions change due to new available information, 
by science for instance, and hence constructionists argue that reality should be altered or adjusted 
based on this new available knowledge that is generated and transferred by various individuals. 
In addition “One important mechanism for transfer of knowledge from one setting to another is 
the provision of vicarious experience, often supplied by case study reports.” (Guba & Lincoln, 
1994: 114) 
Therefore, one can possibly see the logic to relate this experimental study report to the 
philosophy of science and in particular to the constructivism paradigm. The constructed reality 
over time of smoking related problems will be critically approached, arguing that it is only partly 
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true, as it does not include any environmental values, even though that this environmental 
knowledge is present. However, this knowledge needs to be transferred to a wider range of 
people in order for any change to occur in the status quo of cigarette smoking being addressed 
today. The constructivism paradigm, the case study chosen, the theoretical framework and the 
methods to hold this investigation are all in line with the main objective of this report – to bring 
this new knowledge that smoking indeed imposes threat not only to people’s health but to the 
environment as well and thus to argue for a change in the reality of how the problem is being 
perceived. In addition, the active interaction with the people involved (directly or indirectly) 
along the process of this study had also helped to alter a positive change in not only their 
behavior but to others as well when it comes to disposing their cigarette butts properly.  
2.3. Collection and dissemination of data 
This report had relied on combined methods for data collection – both secondary and primary. 
Since the published literature on the topic of cigarette butts is still scarce compare to the vast 
literature published on the health effects from smoking, the main form of data generation comes 
from primarily sources. In addition, methods of disseminating data were also included in this 
chapter as raising awareness on the problem of cigarette butts is one of the priorities that this 
study intends to achieve. 
2.3.1. Secondary data 
Secondary data is used mainly when it comes to the theoretical part of the thesis as well as when 
inquiring some empirical data on the topic from similar case studies in scientific books and 
publications. In addition, internet articles, academic journals as well as media publications and 
statistics were used to supplement the data inquiry.  
2.3.2. Primary data 
The experimental character of this report requires the generation of new data from field 
experiences such as the case study of RUC canteen. Considering that one of the main objectives 
of this report is to provide practical solutions on how the problem of cigarette butts can be 
addressed in a real life setting then it is rather important to argument the vast array of primary 
research methods used to generate the necessary data as well as to disseminate it. Table 3 
provides an operational summary of the research methods used in this report, some used both for 
data collection and dissemination. 
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Table 3. Methods for data collection and dissemination and their utilization in the report  
Methods Purpose/Outcome 
Data 
collection 
Data 
dissemination 
GIS mapping GIS mapping To raise awareness on the cigarette butt issue by visualizing 
the severity of the problem. 
 
To obtain valuable first-hand information on some key 
littering behavioral patterns at the field site. 
 
To generate data on how many cigarette butts are littered on 
the premises of RUC canteen on a weekly basis.  
 
To support already published research on the topic with first 
hand data. 
 
Collecting/mapping the butts as a well-planned awareness 
campaign (Fridays + T-shirts) had further impact on 
disseminating knowledge on the issue.   
Observations  Unstructured observations - to generate valuable preliminary 
data on some of the factors that lead to the cigarette butt 
littering problem, such as smokers’ behavior. 
 
Structured observations – to testify if the data from the 
unstructured observations hold true. 
 
Observing the settings of the case study as well as the 
feedbacks from each intervention was of key importance to 
reach the desired outcomes in this study.  
Interviews  To contact specialists within a certain field of expertize in 
order to obtain highly valid and important information on the 
topic of interest, i.e. cigarette butts.  
 
Supplement already existing data, as well as add new 
knowledge to the field of investigation. 
Digital videos Digital videos Mainly to raise awareness on the issue of butt littering and its 
environmental consequences. Highly effective tool to reach 
the group audience. 
 
To obtain important preliminary information on the topic in a 
relatively easy manner.  
Facebook Facebook Perhaps the method that had the highest influence when 
reaching the case study objective, as well as when it comes to 
raising awareness on the topic as everything relevant to the 
study was continuously uploaded on this social platform and 
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followed by considerably large amount of people, most of 
whom had further spread awareness on the issue. 
 
The feedback feature of the FB page proved to be very 
efficient for the case study as well as to address the problem 
in general. 
 
FB served also as a good tool to exchange information from 
similar organizations who share common interests.   
FB Surveys & 
Questionnaires 
 To generate quantitative and qualitative data when 
supporting some of the main analytical points in this study.  
 
The data collection proved to be rather faster and easier to 
obtain compare to traditional methods. 
YouTube YouTube Similar to the use of digital videos and FB.  
 
The greatest advantage here compare to other methods of 
traditional data disseminations (paper materials) is the long 
term performance of this tool, i.e. it would continue to raise 
awareness on the issue even after this study is complete. 
Online 
Newspapers 
 Subscription to online newspapers proved to be very efficient 
when collecting data or following the development of the 
cigarette butt issue in Denmark.  
 
Rather interesting knowledge came from these sources along 
the process of this study and quite many were used as 
reference sources as well.   
 RUSK Substantial tool when it comes to raising awareness on the 
topic of cigarette butts as well as in achieving the case study 
objective. 
 
 
 Intranet 
Newspaper 
Similar to RUSK. Generally, the greater the use of online 
social networks the greater the impact could be achieved in 
terms of reaching people and hopefully influencing their 
choices to some extent as the case study had tried to argue 
for.  
Source: Author 
2.3.2.1. GIS mapping 
Geographic Information Systems (GIS) is very common and efficient computer software used to 
provide solid analytical based information to decision makers, for instance, facilitating them to 
understand a certain problem as well as to act upon it in the most responsible manner. (ESRI, 
2012: 7) This type of software transforms all sorts of information into a visual setting (map), 
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allowing for easier and simpler assimilation by the viewer. (Ibid: 6) The following Graph 1 
illustrates the basic operational principle of GIS, where the map represents place – based 
information; the evaluation phase is how the data is being understood through the use of GIS 
components; and the final act stage is the decision reached on the settled agenda. (Ibid: 7) 
Graph 1. The geographic approach 
 
Source: ESRI, 2012: 7 
Therefore, GIS are by no means simple maps – they are analytical tools and the range of what 
one can do with this software is enormous. Two GIS maps were made for this study – one on 
10.11.2013 and the other a week after (17.11.2013). The choice of this method for data collection 
proved to be of great importance not only to raise awareness on the issue of cigarette butts, but 
also to understand key patterns in smoker’s disposal behavior. The thorough discussion on the 
maps that follows later on will augment these points and show why indeed GIS is so powerful 
method used by planners of all kind (Ibid: 7).  
Even though that the process of making the maps was well planned, the results from them were 
beyond any considerable expectation. To collect the 4742 butts for the first GIS study, using a 
GPS device to store them as files took more than 16 hours. To find out how many cigarette butts 
are littered on a weekly basis around the same area, a second GIS study was carried out, just a 
week after the first collection, using the same principles as in the first attempt. This time, the 
collected butts were 2107 and in order to certify even more the weekly amount of butts disposed 
on the ground around the canteen, few more collections of butts were made each week, this time 
without mapping them by using GIS software. All this data collection showed that approximately 
2000 cigarette butts are disposed on a weekly basis around the premises of RUC canteen (5 
meter radius). In addition, to compare the percentage of butts on the ground and in the trash bins, 
the butts in the trash bins were counted as well, when gathering the data. In both cases – 90% of 
them were on the ground compare to 10% in the dispensers.  
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Mapping or even simply collecting the cigarette butts was actually strategically planned to have 
a greater impact on raising awareness. It was done on Fridays, so people can see that someone is 
collecting the butts, hence notice the issue and reflect upon it. Many people asked and showed 
interest in why the butts are collected and gave good feedback to this initiative. In addition, 
customized T-shirts (see Appendix, Pictures) with the Keep RUC Clean (KRC) logo and funny 
message were made and worn even by the RUC gardener, to further raise awareness on the issue. 
All these small considerations were actually adopted principles from guidelines on how to carry 
out a well-planned awareness raising campaign (Sayers, 2006: 17) 
Graph 2. GIS map 1  
Source: Author 
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Graph 3. GIS map 2 
Source: Author 
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2.3.2.2. Observations 
“Observations have lead to some of the most important scientific discoveries in human 
history.”(Driscoll, 2011: 160). This is especially true when data on a certain topic of 
investigation is lacking and hence observations becomes the primarily instrument for data 
generation on a recently evolving issue such as the environmental harms of cigarette butts, where 
other research methods offer limited capabilities to collect this type of primary data. (Powell & 
Steele, 1996: 1)  
In this study, a balance between structured and unstructured observations was considered to be 
the research method to comply best with the overall research design or strategy of the report. A 
simple differentiation between the two could be presented as – structured “looking for… a 
specific behavior, object or event” (ACAPS, 2011: 4) and unstructured “looking at… how things 
are done and what issues exists” (ACAPS, 2011: 4). The first type usually produces quantitative 
data in terms of numbers and statistics, where the researcher had already pre-set criteria for what 
to observe; while the latter is more oriented towards producing qualitative data on aspects that 
the researcher had not thought off and that came along the process of the study. (Powell & 
Steele, 1996: 3)  
Unstructured or also called ‘non-intrusive’ observations, since they don’t interact directly with 
the subject matter being observed,  are useful in an exploratory stage of a study, or in the early 
beginning of a project, where the goal is to get an understanding of an unknown field, or 
discovering “what is important” (UFT, n.d.: 39). In other words, unstructured observations 
could be used as a pre-requisite for conducting structured observations for a later stage of a 
study, where the pilot data from the unstructured observations had generated enough information 
for the researcher, so s/he could categorize or group certain findings for further and thorough 
investigation. (Ibid: 34).  
The use of unstructured observations in this study, could be traced even before its beginning. 
More than 15 years of smoking, had definitely resolved in forming some observational patterns 
on smoking behavior, purely based on personal experience. Even though this sort of information 
is highly biased, the author acknowledges it and therefore implies additional methods to validate 
his assumptions. To find out if the authors’ personal experience matches the trends of smoker’s 
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cigarette disposal habits in a real social setting, several observations were made to strengthen the 
validity of the scientific findings.  
Few unstructured observations for a couple of hours were made in the beginning of the study on 
campus parties, bus and train stations (see Appendix, Observations, Pictures). Even collecting 
the cigarette butts around the canteen area could be regarded as an observation in itself, as 
important understanding of behavioral patterns emerged from all those butt collections, as 
elaborated in the analysis chapter. These observational practices indeed matched the personal 
observations of the author with regards to his experience as a smoker and highlighted several 
types of butt disposal behavior:   
 Most smokers do not use the ashtray even if it is in a close distance to them. 
 Stepping on the cigarette was the primary mean of finishing the smoking ‘ritual’. 
 Many smokers were actually demonstratively flipping them away in an act to show their 
‘coolness’ to others. 
 Some smokers had some sort of conscious that throwing their cigarette on the ground is a 
bad thing to do but still did it in a more discrete manner. 
 Few were actually trying to hit the trash bins with their cigarettes but when failing, they 
did not took the effort to pick them up again and dispose them properly.  
 Only few people will actually do the right thing and dispose their butts in the allocated 
places, even if walking few meters to them.  
All these criteria gave a good initial understanding on the behavioral part of the cigarette butt 
problem and were actually acknowledged by several studies on smokers’ littering behavior, such 
as Smith & Novonty, 2010. To verify to what extent the generated assumptions from the 
preliminary observations hold true, a more structured observation was planned, even though that 
place was left to record unplanned behavior (see Appendix, Observation Sample). The behavior 
of 169 smokers was recorded (see Appendix, Observations) at Roskilde bus terminal, where the 
main goal was to gather quantitative data in terms of statistics to see which are the prevailing 
categories from those listed above, as well as to possibly find some other qualitative data that 
could add insights to the study. The observation was well-planned, following observational 
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guidelines, suggested by Whitehead (2005, 11-12), where factors such as time, space, objects 
and their placement were considered in order to obtain as valid as possible data. 
The guidelines actually match to some extent the nudging framework of understanding public 
behavior which would be further presented.  One can see that the findings from the bus station 
study (see Appendix, Observations) are indeed rather similar to those of the unstructured 
observations. In addition, the observation showed a very interesting pattern – elderly people tend 
to use the trash bins much more often that young or adult people. A point that is actually 
reflected in a study on cigarette butt littering behavior (KAB, 2009: 2) 
Observations were also a key aspect all along the process of this study, for instance, when it 
came to implementing the appropriate solutions to deal with the cigarette butt problem. After 
each intervention in the cleaning campaign, some time was taken to observe and evaluate the 
performance of a certain measure by observing how people react to it, as well as to adjust the 
intervention accordingly to the feedback from the observations, which is actually the main 
principle of the experimental design study outlined above. 
For example, the talking candy ashtray showed some malfunction in the beginning, as sometimes 
candies did not came out. That was fixed as the observations showed that people are not glad 
when they do not get their candy and even smashed the device several times. Or another more 
positive example could be, the so called coconut ashtrays, where people reacted really positive to 
them as they were placed at a time of a big party and observing how people started to use them 
was definitely a sign that the intervention had a positive impact. Same could be implied for all 
the interventions which would be further discussed.  
2.3.2.3. Interviews 
2.3.2.3.1. Interview design 
It was decided to rely on semi-structured type of interviews as the most suitable form of 
qualitative data collection technique for this study. The rationality behind this decision comes 
primarily due to the great flexibility that this type of interview allows, both to the interviewer 
and the interviewee, in terms of leaving space to discuss potentially important topics that can 
come along as unplanned in the interview process. (Hancock et all, 2007: 16) Individual 
interview guides with theme questions which derive mainly from the research questions, as well 
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as incorporating some theory aspects, were made prior to each interview (see Appendix, 
Interviews) and send to the interviewees in advance in order to structure the interview and obtain 
the optimal information from it. (Ibid: 16) 
The interviews were voice recorded (see Appendix, Interviews) with the permission from the 
informants and transcribed later on (see Appendix, Interviews). Furthermore, to systemize this 
vast amount of data, the transcripts were coded in order to sort out the relevant information for 
this study and make it operational, mainly when it comes to its application to the analysis part of 
this report. (Gorden, 1992: 1)   
2.3.2.3.2. Interview sampling frame 
Three interviews were made according to the potential knowledge each informant could bring to 
this study. In scientific terms, this research technique is referred as purposive sampling, where 
the researcher chooses the interviewees based on the valuable knowledge they possess within 
their field of expertise in order to obtain the most valid and reliable source of data, from a first- 
hand source. (Ritchie & Lewis, 2003: 78) 
1) Rumen Todorov is the former chief (2013) of the national fire prevention control and 
preventive measures in the regional department of ‘fire safety and population safety’ in Stara 
Zagora, Bulgaria. He had 27 years of service for the fire department in Stara Zagora and a degree 
of ‘engineer fire preventative technology and safety’ from his 4 years of studies at MVR 
(Ministry of Interior). 
Documenting statistically fires caused by cigarette butts is extremely hard and rare practice. Mr. 
Todorov was selected for an interview as his experience would assist understanding some of the 
consequences that cigarette butts impose on the environment, especially when it comes to 
wildfires. Unlike Denmark, Bulgaria experience severe heat periods during the summer and 
unfortunately forest fires are very common phenomenon, mostly related to human errors, as said 
by Mr. Todorov. Cigarette butts are no exception and they constitute more than 90 % of all the 
fires caused during those dry periods. The long term experience of Rumen Todorov as expert in 
the field of fire preventive measures and safety had also added some important highlights on few 
possible solutions to prevent this particular type of environmental threat.   
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2) Tue Soerensen is currently employed as a gardener at RUC. He had been on this post for over 
3 years now and before that he owned a private gardening/landscaping company. As part of his 
education, he was also an apprentice for the gardener at RUC during the years 1994-1995.At 
RUC he is performing all kind of tasks which are rather different from what a gardener is 
supposed to do. Most of his time, Tue spends collecting the waste around the campus and that is 
the hardest and most time consuming part of his work, he says.  
Tue Soerensen contribution to this study is immense. First of all, the interview with him was 
essential to understanding the whole litter situation not only on RUC campus but generally in 
Denmark as well, as he had long experience in the cleaning field.  Important information about 
the chosen case study of this thesis (RUC canteen) came alongside the interview which proved to 
be essential to the designed interventions to limit the cigarette butts at that particular site. Tue 
showed great interest and support for this project and ever since the interview, he was helping 
with variety of tasks, so altogether a much cleaner campus at RUC can be achieved. 
3) Pelle Guldborg Hansen5 is a behavioral scientist at Roskilde University since 2010. His field 
of expertise is mainly in the nudging discourse as he is the chairman of the Danish Nudging 
Network, the founder of TEN – The European Nudge Network and the head of the iNudgeYou 
team. Furthermore, he is the Director of ISSP – the Initiative of Science, Society & Policy at 
Roskilde University and University of Southern Denmark. 
Pelle Guldborg Hansen is well known for his nudging work around the globe and it was actually 
an article published in MetroXpress6 that triggered the interest in contacting him for an 
interview, as he was able to decrease the cigarette butts disposed on the ground at the 
Copenhagen Airport; a side effect from his nudging campaign aimed at changing smoking 
behavior at the airport terminals.7  
Mr. Hansen is especially valuable source of information for this thesis as his insights into 
understanding public behavior are of great significance to determine some of the push and pull 
                                                                 
5
 Too learn more on Pelle Hansen’s work, visit http://pelleonline.org/  
6
 See article at http://www.mx.dk/nyheder/kobenhavn/story/16116283 
7
 See article at http://www.inudgeyou.com/when-prescription-works-better-than-proscription/ 
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factors that define smoker’s behavior and attitudes towards disposing their cigarette butts. In 
addition, he is one of the very few people who had any experience with addressing litter 
problems in creative and innovative ways through nudging principles. Mr. Hansen was keen 
enough to share some of his findings when it came to his work with the cigarette butt litter 
problem, as well. He also showed interest in the current thesis as he was observing its progress 
throughout the cleaning campaign, plus he gave valuable feedback for further considerations. 
2.3.2.4. Digital Videos 
With the development of digital technologies, the span for data collecting and analyzing methods 
is offering new research techniques to science. Ethnography or simply making videos is an 
innovation in the research practice, being a qualitative method that tries to objectify a certain 
moment of the social realm. (Shrum et all, 2005: 3-4) 
Additionally, digital videos have many advantages when it comes to data collection compare to 
traditional written methods (Roshelle, n.d.: 721). Videos can become exceedingly handful in 
practicing field research or being used in experimental studies where data is lacking (Ibid: 724). 
A short movie can serve as a starting point to further allow considerations to implement a certain 
research project or not (Shrum et all, 2005: 6). Moreover, the footage has the flexibility to be 
interpreted in various ways and hence could be also possibly regarded as a form of 
multidisciplinary analysis in a sense that it reflects different points of view.  
“Even with all of the detail they describe, many narrative writers often feel that the words are 
not enough to communicate the complexities of what they witness in the interactions.” (Shrum et 
all, 2005: 7). The argument behind this citation is that sometimes a short video could have a 
greater impact or influence on people than a long excellently written scientific report, for 
instance. Personal observations based on the field work for this study had showed that generally 
people do not read long texts or even short and simple posters even if they are directly affecting 
or even benefiting them in some way. Therefore, when it comes to raising awareness on the 
problem of cigarette butts and seeking a positive change in smoker’s disposal habits, it could be 
implied that making the 2 videos on the cigarette butt topic had a considerable impact on not 
only reaching the objective of the case study but also exceeding its boundaries through the 
dissemination of information over the online social media, for instance.    
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Videos made by Rosen Lozev and Dalius Baranauskas: 
1) ‘Smoking kills not only people’8 – this video is a result of a very hard and dedicated work to 
make a professional short film primarily on raising awareness on the negative environmental 
effects that smoking is causing. It reflects real life situations happening continuously on a daily 
basis; however which still remain unnoticeable for the mass public. In addition, it calls for a 
positive change in smoker’s behavior. It is highly recommended to watch it, as within 3 minutes, 
one can get a complete understanding of an environmental problem that is visible all around but 
for some reason people do not see it. 
2) ‘RUC, we have a problem’9 – the main purpose of the video is to raise awareness on the 
severity of the cigarette butt problem in relation to the case study of RUC canteen. It presents 
interesting points on the (cigarette butt) littering problem in Denmark, as well as some patterns 
that lead to it. It is recommended that you watch the video in order to get a clear understanding 
of the problem. The footage is rather long, so if you have limited time, then just watch it from 
18:00 and thereafter.  
2.3.2.5. Online Social Networks 
With the vast growth of technology such as the Web 2.0 platforms, the growth of online social 
network users had escalated to a point where almost everyone interacts daily with social network 
services. (MRA, 2010: 2) In its essence, social network sites or also known as the online social 
media are “internet-based technologies that facilitate the creation and exchange of user-
generated content.”(MRA, 2010: 2) This content varies in forms, from being mainly used for 
social interactions between members to having immense potential for academic or research 
purposes. (Ibid: 2) Consequently,  a new field of research, called Social Media Research (SMR) 
had emerged to facilitate researchers to not only obtain information or data by relying on 
quantitative or qualitative methods for their studies, but also to provide them with analytical 
tools that this new thriving social network phenomenon offers, as the examples later on will 
show. (Ibid: 2) SMR can contribute or be combined with other traditional forms of research or 
stand on its own, having the advantages of producing, using and disseminating knowledge in 
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Watch video at https://www.youtube.com/watch?v=gvNC6cyAMks   
9
Watch video at https://www.youtube.com/watch?v=NJ4wL7-nofM  
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much cheaper and faster rates, while also reaching to a wider group of people, even without 
formally knowing them beforehand (Rieder, 2013: 1).  
Through social media interactions, researchers can also discover more relevant information to 
their studies from other users that share common interests, as well as get valuable feedback on 
their work which might be still in progress. Greater amount of people can also become familiar 
much faster with researchers’ current work as in general social media tools are merely most 
advantageous when used for dissemination of information, that can basically reach anyone with 
access to a technology using Web 2.0 browsing (Cann et all, 2011: 17- 18) 
In addition, social media can and is indeed influencing people choices or behavior to a great 
extent with or without them acknowledging it, having both positive and negative consequences 
on people’s lives. For instance, a study done on the social media as an advocate for social change 
in the case study of Egyptian Revolution, had come up with the concluding remarks that the use 
of social media tools can be very helpful when it comes to increasing awareness on a world 
issue, as well as to unite efforts globally regardless of any location in times of crisis, for instance. 
Social media can bring social change but has to be approached with caution due to the dangers 
attached to it, such as misleading information and so on. (Sheedy, 2011: 4) 
Of course, there are numerous critiques that social media is actually doing more harm to society 
in general and that social media research is not well scientifically bounded in the academic 
realm. This is fundamentally true and acknowledged in this report. Nevertheless, as with any 
other type of research, reaching a desirable positive outcome, where the intention is to influence 
people behavior, depends on the well-thought planning by the researcher and the various tools 
s/he uses to interact with the people involved in the study. (Cann et all, 2011: 11) Such tools 
used in SMR come in the form of social network sites as Facebook, Twitter, YouTube, LinkedIn 
and so on. 
2.3.2.5.1. Facebook 
 Facebook (FB) was created in 2004 as a student interface where initially US students could keep 
in touch and share study based information. Now, it is by far the social network platform that has 
over a billion monthly users worldwide and is further expanding, making it the biggest media 
organization in history, where only Google and its attached services can outreach this success 
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(Rieder, 2013: 1). Despite all the advantages that FB offers as a social media tool that were 
mentioned before, some of its further applications as a reliable research tool in relation to this 
study would be further emphasized.  
It is worth mentioning that FB is very applicable at the early stages of an experimental design 
study or even to adjust changes in the process of a certain study based on the feedback given by 
its users. (Ibid: 2) In the very beginning of this particular study (March, 2014), a FB page was 
created, entitled ‘KeepRucClean’. The overall purpose of the page as listed in the info section is 
“Keep RUC (Roskilde University Center) Clean is a non-profit student driven organization with 
the mission to establish a free cigarette butt campus at Roskilde University, Denmark. This 
Facebook page is one of the measures to achieve that mission and all your help is highly 
appreciated! Making RUC campus free of cigarette butts is actually the case study that I had 
chosen for my master thesis which has the objective to prove that cigarette butts are indeed 
harmful to the environment and to propose measures to diminish this harm.”10  
At its present (January, 2015), the page has more than 250 followers, which are mainly RUC 
students and staff, but due to FB having a snowball interface for data dissemination, as a chain-
referral technique scientifically speaking (Abdesslem et all, 2012: 15), the page followers vary 
from almost each continent of the world by age, gender and culture. This by itself is a significant 
achievement as it could be interpreted in a way that all those people had become much more 
aware of the issue of cigarette butts and its attached environmental dangers by following the 
progress of this study online. Moreover, the scope of the people reached by the page is actually 
further increased, even though not directly. One of its followers, for instance, shared on the page 
the following – “I had told my mother about the project and now she is not throwing her butts on 
the ground” (Sune Rueschmann, 2014).  
The followers of the page were actually prompted to be active participants in the study as in its 
basis FB is especially oriented towards facilitating communication and feedback between users, 
which fits precisely with the experimental research design approach.  For instance the cleaning 
campaign done in May 2014, where the KRC page was updated with the progress of the 
campaign on a daily basis (a criteria that is crucial to keep and increase your followers), the 
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 (https://www.facebook.com/KeepRucClean/info) 
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responses to it from the beginning were not that many and even some negative came up (more on 
this and the cleaning campaign will follow in the analysis part of the report). However, with each 
single intervention, people started to response more. Their opinion or even the simple ‘like’ on a 
certain intervention had helped to observe and formulate some patterns in human behavior which 
at a later stage actually became to be very much in line with the nudging framework. Just to 
briefly mention few – people liked more colors, more smileys, more funny and positive 
messages and disliked everything that was ‘no or don’t do’ oriented, points reflected by the 
framing heuristic (see nudging theory). That feedback facilitated the project to a great extent, 
when a certain intervention in the cleaning campaign, for instance, had to be re-adjusted in order 
to become more efficient. After all, the project was about making better environment for the 
students, staff and visitors at RUC, and adjusting the project based on their preferences was a 
key factor for a successful planning.  
2.3.2.5.2. Facebook Surveys and Questionnaires 
Perhaps one of FBs main strengths when looking at it through the lens of being a research tool is 
its application for gathering quantitative data. This potential had become more recognizable and 
used by researchers as FB has integrated survey applications in its interface that outstand 
traditional surveying methods in many characteristics. For example, online surveying is 
instantaneous – fast to distribute to a potentially large target group, response rates are higher and 
faster to reach the researcher. (Bhutta, 2012: 1) In addition, some applications had the option to 
sort vast amount of data in a systemized way as well as to apply analytical or qualitative 
consideration to it based on the researchers’ preferences.  
For example in this study, three surveys (see Appendix, Surveys) and one questionnaire (see 
Appendix, Questionnaire) were carried out by the use of FB’s application SurveyMonkey11. The 
first (see Appendix, Survey A) was used mainly to evaluate the Clean Up Day intervention, a 
well-planned awareness initiative which the report will further present in brief. The second (see 
Appendix, Survey B) was to determine to what extent Danes are aware of a littering law that 
actually considers the cigarette butt litter. The third survey (see Appendix, Survey C) was to 
determine the general awareness of people on the environmenta l dangers from cigarette butts as 
well as gathering data on people’s opinion on the problem and how it could be solved. The 
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 Too learn more about this online software, visit https://www.surveymonkey.com/mp/facebook/  
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questionnaire used was the one question experiment mentioned earlier aimed at testing the 
general perception of people when it comes to smoking related problems. Collecting and sorting 
out all this data was done with an ease, compare to all the other traditional methods used in 
previous studies done by the author of this report. Even thought that the surveys and 
questionnaire samples were rather small (10-20 respondents), it could be implied that the 
generated data is representative for its purpose and by relating it to other similar published 
studies (triangulation method), the generated data could be considered as a valid source of 
scientific information.   
Facebook becomes also very useful when it comes to establishing partnership or scientific 
cooperation between researchers working on a common topic. (Cann et all, 2011: 23) For 
instance, KRC was invited to participate in a workshop (see Appendix, Pictures, Science at the 
city festival) at the Science and the city festival (Copenhagen, 21-26 June, 2014)12 by DTU 
Skylab. To quote the organizer from DTU Skylab – “I saw your page and what you are doing 
about the cigarette butt problem and we would be glad if you can participate in our 
workshop…” (Mads Bonne, DTU Skylab). Another project that was made possible through FB 
cooperation was when Markus Louie Fogde Hatting, an organizer for the RUC Annual Party, 
contacted KRC to help with the littering problem at the party as it is a serious issue which also 
requires a big budget to deal with. Thirty modified trash bins were made for that event which 
according to random people had a tremendous impact on decreasing the overall litter (see 
Appendix, Pictures, Annual Party). Moreover, the FB page at that time served as an open 
platform for all students to share their ideas on how to prevent the litter at the party. 
From all its research features mentioned so far, it could be implied that FB or the social media 
are indeed very influential tools when it comes to raising awareness, as well as for combining 
efforts in the pursuit of a common good.  
2.3.2.5.3. YouTube 
YouTube is another social network that had tremendously facilitated the access and 
dissemination of online digital information in terms of videos and photos. (Sheedy, 2011: 13). 
Created in 2005, it is the third most visited network site, after Google and Facebook. One can 
create its own YouTube channel, as it was the case with KeepRucClean, to store multimedia 
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 To learn more about Science and the city festival, visit: http://www.scienceinthecity.dk/en  
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information and attached the so called ‘tags’ to it, so net browsers can easily find the relevant 
information to them. In addition they can subscribe to the channel and thus follow each updated 
data on it. (Kousha et all, 2012: 2) 
When it comes to using YouTube as a tool for data collection and dissemination in this report, it 
could be said that it proved an efficient tool to get insights on what has been previously done in 
the area (Ibid: 17), so even more precise videos could be made for this report. Another advantage 
of using YouTube and other social media research (SMR) tools is that the scope of reaching to 
people broadens. In other words, those who do not have a Facebook account for instance, might 
be streaming YouTube channels and thus the chance to raise awareness on the environmental 
harms of cigarette butts and its potential solutions, increases with time as in principle the dataset 
will be available for viewers as long as Internet or YouTube exist. 
2.3.2.5.4. Online Newspapers 
Due to the blooming technology development which is primarily user driven in the way that 
producers aim to meet their consumers’ needs, such as the need to keep informed about daily 
news, a new form of online newspapers had emerged. (OECD, 2011: 42). It has been greatly 
debated whether this online media or new media is going to replace the traditional newspaper 
industry or supplement it; whether the online news reported are legit or not and so forth. (Waal et 
all, 2004: 1-2). As previously mentioned, the media, no matter in which form it comes, is indeed 
shaping people’s understanding of the world and has to be approached with caution. It could be 
interpreted as ‘knife with two edges’ as the environmental dangers from smoking will point out 
later on in the analysis.  
The point of the matter is that use of online newspapers is increasing. (OECD, 2011: 44). A 
factor that significantly contributes to that is the so called new mobility trend of doing things ‘on 
the go’. The ‘e-reader’ is also a product of the modern technology development and it seems like 
everything becomes digitalized in recent years, as well in very fast rates. (Ibid: 43). There are 
indeed great benefits of using online newspapers for data collection, dissemination or even 
interacting with the newspapers through the online readers comment interface offered by the 
newspapers (Ibid: 10). A certain article can be stored in the online dataset for actually unlimited 
time and be found easily by a reader or researcher (Ibid: 42). Online newspapers especially the 
national ones, are reaching more and more people every day, they can be a great source for data 
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collection – not only to the reader but to the newspaper as well, which can further disseminate 
the information to a greater audience.    
It might come to your surprise but now everyone can actually publish news. There is this new 
evolving phenomenon of citizen journalism, where everyone can actively involve in reporting or 
commenting on a news article in online news blog, for instance (OECD, 2011: 43). This was the 
case with the present thesis as several articles were published about Keep RUC Clean and its 
work and all that was done with an ease, an ease that would have not be possible without the 
online form of newspapers.  
2.3.2.5.4.1. RUSK  
RUSK is RUC’s online newspaper where basically everyone could share their stories which are 
mainly oriented for students and staff at RUC but can also reach wider audience through the 
snowball dissemination techniques. When contacting RUSK, they immediately became 
interested in the story and published an article, entitled as ‘Skodspeciale: Bulgarsk studerende vil 
reducere antallet af cigaretskodder på RUC’13. The main purpose of the article was to raise 
awareness on a problem that had escaped people’s mindset; a problem that turned out to be of 
greater proportions than considered in the beginning of this study. Even though that a lot of 
efforts were done to raise awareness on the cigarette litter problem such as a workshop (see 
Appendix, Workshop)  and the Clean Up Day, the article definitely made significant contribution 
on how people look at the cigarette butts after it was published. One of the comments on the 
Facebook page says “Now when you pointed it out, I see what you mean. Cigarette butts are 
everywhere” (Theresa Olesen, 2014) 
KRC story was so appealing, that the student journalist (Loise Akselsen) wanted to publish 
another article for RUSK. This time the focus was on the solutions part of the problem. The 
article was headlined as “92 procent færre cigaretskod omkring kantinen på bare én måned”14 
and as the title suggest it presented the success story of the cleaning campaign done in May, 
2014 with all its interventions and challenges along the process. Notice, how there is an internet 
link to the previous article published on the topic. A feature that would definitely increase the 
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 English translation: “Butts Thesis: Bulgarian student will reduce the number of cigarette butts on RUC”. To see 
the full  article visit http://rusk.dk/?p=2630 
1414
 English translation: “92 per cent fewer cigarette butts around the canteen in just one month”. To see the full  
article visit http://rusk.dk/?p=3531 
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readers view on the former article as well, which with traditional printer based newspapers 
would not have been possible. 
There were still some skeptics about the accuracy of the results arguing that due to students not 
being that often at campus during May then naturally the butts would be less. For that reason, a 
latter evaluation of the validity of all the planned measures was carried out in September, right 
after the big Annual Party and the results were actually the same – 90% decrease. (see Appendix, 
Pictures, Annual Party ). It could be said that, even drawing the skeptics’ attention to this study 
is an achievement by itself as now they are at least discussing a problem; a problem that would 
have not met any attention if it was not KeepRucClean, or in this case RUSK who shared the 
story among the broader audience.  
2.3.2.5.4.2. Intranet newspaper.  
RUC has also an online internal newsletter where again everyone is welcome to publish study 
related information approved by RUC’s publishing staff. Everyone at RUC having RUC account 
is using the online network platform (Portalino) mainly for communication purposes and 
everyone receives the newsletter each Friday, except holidays. Considering that RUC has above 
12,000 students and staff (Tue Transript), even if half of them are reading the newsletter, then 
that is still a great potential audience to become aware of the cigarette butt issue.  
Contacting the newsletter was one of the first planned measures of the overall strategy to raise 
awareness and many publications were made on the process of the project, especially in relation 
to the cleaning campaign in May, 2014. Since the newsletter is not available to external RUC 
users, bellow is one example drawn from its database. 
“This year Earth Day happens to be on the 22nd of April and Keep Ruc Clean invites everyone 
that wants to contribute to a cleaner and better environment on RUC's campus. Come and give a 
hand to collect the cigarette butts that are all over the campus.  In response to your help, a small 
after cleaning barbecue with drinks would be a great opportunity to celebrate and appreciate 
this so important Earth Day! 
To sign in and to know more about the campaign visit 
https://www.facebook.com/KeepRucClean” (RUC Newsletter, 11.04.2014) 
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The event was further promoted on Facebook and by posters around the campus (see Appendix, 
Pictures, Clean Up Day) and in general it turned out relatively well in terms of people reached, 
as even though only 8 volunteers came to help, many others showed interest but were unable to 
participate. In addition, the volunteers shared their opinion about the problem and the event 
through an online survey distributed over Facebook. One of the respondents shared his opinion 
on the cigarette butt problem before and after the event – “Before the campaign I didn't really 
think about the cigarette butt problem at all. Now I'm actually really concerned about how much 
of a problem it is! It has done a great impact!”(see Appendix, Survey A). Another comment by 
the same volunteer, when it came to the actual impact that the Clean Up Day had according to 
him was – “It was a great way to actually do something about the problem. Even though the 
actual clean up might have a small effect, the impact of actually doing it might raise awareness 
for many people!” (see Appendix, Survey A) 
2.4. Validity 
The validity of a scientific piece of research is determined by the degree of ‘correctness’ or 
‘precision’ of the generated data, or simply if the reader can trust what is written. (Ritchie & 
Lewis, 2003: 273). This definition is commonly referred to as general validity. However, a study 
could be evaluated in its internal or external validity as well. (see Graph 4) 
Graph 4. Validity 
 
Source: John et all, 2011: 41 
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Studies had showed that “In the language of methodology, experiments are strong in internal 
validity but weak in external validity” (John et all, 2011: 48). This report is no exception since it 
is an experimental design study. Nevertheless, through the use of triangulation methods, the 
internal validity was always kept in mind throughout the whole study with the aim to be made as 
tangible as possible. For example, John et all. (2011) had acknowledged that internal validity 
often fails or weakens due to the inability of instruments to measure the cause and effect relation. 
(Ibid: 41) The cigarette butt model had exactly this purpose – to show that due to the 
interventions implemented (the cause) in the case study the, people could actually visualize the 
decrease of cigarette butts (the effect). 
In addition, the reliance on secondary data was to a great extent obtained from trustful sources of 
information, such as governmental reports or expert peer-review journals published on a topic of 
relevance. The high reliance on primary data in terms of social media research (SMR) methods 
could have also imposed some validity considerations in terms of its efficiency compare to 
traditional methods and therefore it is important to highlight again why this was the preferred 
strategy in this study. Consider this report for instance, in perspective of how many people it will 
reach and how much of an impact it will have on them. Even with the development of online 
digital libraries, as in the case of RUC, the report will most likely be seen only by few people. In 
other words, almost everyone uses the internet now and not that many people use the library 
anymore. Therefore, the use of SMR would definitely leave a trace and will continue raising 
awareness and changing people, long after this report is done.  
On the other hand, the external validity of this report is indeed week, especially when it comes to 
generalizing its results to a wider population sample. The only external validity that the report 
could argue for is, when it comes to the problem of cigarette butts as not being considered as 
such by the wider population, as well as, the environmental burdens it carries, since it is a 
problem of global scale that affects everyone. The locality of the research or the case study in 
particular are immediately excluding options of external validity. The reliability considerations 
outlined next would further shed more light on that point.  
2.5. Reliability  
According to Ritchie and Lewis (2003), reliability of a certain research depends on the degree of 
replicability of its results by another similar study using the same research techniques and 
45 
 
methods (Ritchie & Lewis, 2003: 270). Put simply, another researcher should be able to reach 
the same findings as this report if relying on the same methods, for instance. To what extent this 
study could be considered reliable would mainly depend on the other research team using exactly 
the same methods and applying them to the analysis, for instance in similar manner to reach 
identical results. One can easily see how obscure is to achieve the same results in two similar 
studies and achieving reliability is seen by many scholars as ‘unrealistic demand’ (Ibid: 271). 
Therefore, in theory this report should be reliable piece of research but only the practice would 
show if this would hold true or not; a practice that would most likely not happen, since the 
chances of a similar project to be implemented on RUC canteen premises once more, are almost 
equal to zero.  
2.6. Triangulation 
Triangulation in its essence is a research strategy used by scientific researchers to mainly 
strengthen the credibility, as well as the completeness of their findings by combining both 
qualitative and quantitative research methods for the purpose of studying the same phenomenon 
(Hussein, 2009: 2). There are several types of triangulation a researcher could rely on in his/her 
study such as – methodological, investigator, theoretical, analysis and data triangulation. In this 
report multiple triangulation was used (Ibid: 3) which is making use of many types of 
triangulation methods by combining different methods or sources to cross-check the overall 
credibility of the report, whether it comes to the data generation techniques or the use of theories 
in the analysis, for example. In other words, when a statement in this report might impose 
questions to its credibility/validity, then the author had tried to verify his standpoint as rigid by 
referring to few sources of data or by relying on few methodological and/or theoretical 
discourses that are pointing in the same line of argument. That is the prime reason for so many 
methodological considerations, theories and data sources to be applied in this study, leading to 
the believe that its findings should be credible/valid.  
2.7. Limitations & Delimitations  
2.7.1. Limitations  
Limitations to a scientific research are those external factors that negatively influence the 
internal validity or the overall outcome of a study and over which that the researcher has no 
direct control off. (Mmuya, 2007: 62) 
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Since, in its essence this is an experimental thesis, it was expected that many challenges will 
come along the process of making it, even though all was well planned. One of the major 
burdens to carry out this study was the lack of support in many aspects. Even though some help 
came along the cleaning campaign in May, most of the work was done only by the researcher 
himself and that resolved in not meeting deadlines and postponing the thesis several times. The 
lack of funding for the project was also an unexpected outcome that severely jeopardized the 
whole study. More than 10,000 dkk were used to carry out all the interventions at the cleaning 
campaign.  
Generally, the time frame proved to be the biggest limitation to this study as due to the many 
challenges that came along, the study had to be readjusted many times and that could have 
weakened its internal validity.  
2.7.2. Delimitations  
Delimitations to a study are actually the boundaries that the researcher imposes on his/her own 
study in terms of what should be intentionally left out from the research, or what should be the so 
called scope of the study.  (Mmuya, 2007: 62) 
Initially, the plan was to take a broader perspective on this research. For instance, to make the 
project as part of Roskilde Municipality waste prevention program or to have Roskilde 
University as a whole for the case study. However, due to lack of interest and support for this 
study and due to the data collected at the site of RUC canteen, it became reasonable to limit the 
scope of this research only to the boundaries of the present case study. This was done 
deliberately, reasoning that when it comes to environmental planning and especially 
experimental studies as the one, then it is more appropriate to start on a local scale and after 
evaluating the results to decide if there is any potential to further expand the project.  
Many more measures could have been implemented in the cleaning campaign as well, such as 
awareness posters. However, due to all the knowledge generated on the study before that period, 
from various sources, it was decided that the methods chosen to carry out this study are the most 
appropriate to reach the imposed outcomes. Nevertheless, even if all the measures that came to 
mind did not find application in this project, they would be still implemented at a later point as 
part of KRC vision for a cleaner campus at RUC. 
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3. Theoretical framework 
3.1. Life Cycle Assessment (LCA) 
LCA is not a theory per se, even though some scholars had tried to frame it as such. The 
following sections will present LCA as a methodological tool in brief and its application to this 
study report. Using or making a full scale LCA is rather complex and time consuming process 
and hence only few aspects of it will be touched upon.  
3.1.1. What is LCA and what is it used for?  
Life Cycle Assessment as the name implies is concerned with evaluating the environmental 
effects of any human activities from a life cycle perspective – from the point of extraction of raw 
materials from the Earth, all the way to the point where all the remains are returned back to the 
Earth. Therefore, this discourse is often referred or equally used as ‘cradle to grave’ analysis. 
(SIAC, 2006: 1) 
LCA is mainly used to assess products environmental performance but it is also widely 
applicable to service systems, activities and processes. It has become a useful tool for corporate 
management companies to upscale both their environmental and business performance, as well 
as a guiding tool for regulatory decision-making when it comes to addressing potential 
environmental problems. In addition, it is a flexible tool allowing for new incomes or data to be 
added and assessed during the problem framing process. (ISO, 1997: iii) 
Ultimately, the LCA should also identify solutions to the assessed environmental burdens to 
minimize or better the environmental performance of a product, system or service. For simplicity 
reasons this section will be excluded from this report, while the main focus will be on setting the 
goal and scope of the LCA for this study and identifying the environmental burdens throughout 
the whole life cycle of a product, in this case - cigarettes.  
3.1.2.  LCA Framework 
“LCA enables the estimation of the cumulative environmental impacts resulting from all stages 
in the product life cycle, often including impacts not considered in more traditional analyses 
(e.g., raw material extraction, material transportation, ultimate product disposal, etc.)” (SIAC, 
2006: 1) 
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Setting the goal and scope of the LCA is the first and foremost stage of conducting an LCA 
where the purpose of the study or carrying out the LCA is defined and the system boundaries are 
settled. This first step is basically determining the depth and detail of the study investigated. It is 
rather important to consider the target group of the LCA, e.g. whether it will be used for internal 
purpose to optimize the performance of a company, or for external reasons as to influence public 
policies or consumer buying behavior, for example. (ISO, 1997: 5) 
Graph 5 illustrates the main stages of an LCA where the assessment contains the life cycle stages 
of: extracting and processing the raw materials manufacturing transportation  use  
disposal (recycle where possible).  
Graph 5. Life Cycle Stages15 
 
Source: SIAC, 2006: 1. Adopted from EPA, 1993 
To perform a sound LCA, at each stage the inputs and outputs have to be evaluated, where the 
inputs are (raw) materials and energy used for a certain product, for instance, and the outputs 
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 Notice that the transportation phase of the LCA is not included in the graph. Nevertheless, it is considered in this 
report. 
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being all the potential (solid, waterborne) waste and hazardous emissions (air, water, soil and 
others) released in the environment.(SIAC, 2006: 2) This particular assessment is also referred as 
Life Cycle Inventory Analysis (LCIA) and in many studies, including this one, LCIA had been 
the primarily focus of the whole LCA. Hence the impact assessment and the interpretation 
stages16 will not be outlined as they are not considered in the goal and scope of the study. 
3.1.3. Critiques of LCA 
Even though that LCA main purpose is to offer a complete and precise picture of the complex 
environmentally related problems, it is still far from generating optimal results, as scientific 
knowledge is lacking when assessing certain data, especially quantitative measures. Hence, LCA 
often relies on estimations to answer certain uncertainties which are also quite common to occur 
along the LCA stages. (Ayres, 1995: 219) 
Nevertheless, sufficient knowledge to address complex problems of any character will never be 
enough and as many other decisions of uncertain character, it is better to act now by relying on 
LCA methodologies than waiting for irreversible harmful consequences to occur and then take 
measures.  In addition, LCA is unique compare to other programs or tools when it comes to 
identify and solve (environmental) problems, as it takes a holistic approach, trying to understand 
the whole picture of the problem as a consequence of interrela ted issues. Being more frequently 
used, LCAs are becoming more accurate and more credible to influence environmental policies 
or to become inevitable part of modern industry. (SIAC, 2006: 5) 
3.1.4. Application to the project 
The goal and scope of the LCA defined for this study are – ‘to evaluate the environmental effects 
of the tobacco industry when producing commercial filtered cigarettes with particular focus on 
the residues or disposal stage of the LCIA, namely cigarette butts.’  
The holistic character of the LCA methodology will help to understand the big picture behind the 
smoking problems and not only its health effects which has been the main center of research so 
far. It will further add knowledge to the scarce database on the environmental consequences of 
cigarette production, especially when it comes to the final stage of the product cycle – the 
disposal of cigarette butts or filters.  
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 For more information refer to SIAC, 2006: 2 
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The Life Cycle Inventory Analysis (LCIA) in the analysis chapter of this report will be rather 
simplified, without going into detail with quantitative statistics for instance, as data is severely 
lacking in that field. Nevertheless, the LCIA will rely on already existing scientific data or 
estimates to validate the input or output scales and strengthen the whole LCA of this particular 
commodity. Although all environmental aspects and stages of LCA are equally important when 
assessing the environmental performance of the cigarette industry as a life cycle process, the last 
stage ‘Disposal’ will be looked upon in detail as it is central to the topic of this thesis. 
3.2. Production of knowledge (Mode 1 & Mode 2) 
The ways knowledge is produced plays an essential role on people’s understanding of how social 
reality is shaped as the ontology and epistemology chapters had outlined previous ly. Hence, a 
discussion on the various types of knowledge production, namely Mode 1 & Mode 2, will be 
briefly presented here in order to facilitate the understanding of the problematic behind the 
cigarette butt discourse in this report.  
Mode 1 knowledge production can be best associated with cognitive and social norms that are 
leading to the production, legitimation and diffusion of knowledge. The knowledge produced is 
disciplinary by nature and it has been often mentioned as the only legitimate form of true 
science. This type of knowledge production is generated by a closed set of actors, usually 
academia or specific scientific communities which are driven by their interests of what they 
perceive as a problem, how should it be solved and by whom. In other words, its foundations are 
disciplinary, cognitive and homogeneous. (Gibbons et all, 1994: 2-3) 
Mode 1 should not be perceived as ‘wrong’ type of knowledge production. In fact it had helped 
society to reach its current point of development (Ibid: 10). However, it could be said that the 
traditional forms of knowledge production are failing to deal with the complexity of arising 
contemporary issues, such as environmental challenges. (Ibid: 7) For instance, Lang et all (2012) 
had acknowledged that: “there is emerging agreement that sustainability challenges require new 
ways of knowledge production and decision-making” (Lang et all, 2012: 25). This ideology 
could be closely linked to the appearance of Mode 2 knowledge, which could be seen as 
expanding on the principles of Mode 1, in the pursuit of the optimal knowledge base; however 
having some essential differences (Gibbons et all, 1994: 14). 
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The most distinguishing being that, Mode 2 knowledge production is produced in the context of 
practical application, meaning that from the beginning, the aim of research is to gather this 
knowledge from various actors and disciplines with the intention to be used practically by an 
industry, government or the society at large, for instance (Ibid: 4). In addition, it is socially 
distributed knowledge, meaning that “knowledge production becomes diffused through society” 
(Gibbons et all, 1994: 4), through formal or informal means (Ibid: 6). Therefore, communication 
and developments in communications technologies are essential to the emergence and diffusion 
of this type of knowledge (Ibid: 14) 
Mode 2 operates on transdisciplinary principles, involving the creation and dissemination of 
knowledge among various disciplines by various actors, not only scientists. (Ibid: 4) As such, the 
knowledge becomes heterogeneous and it is driven by wide range of social actors that are 
concerned, with environmental issues, for instance. These actors in turn become more reflexive 
in their scientific methods when operating in Mode 2 production, as their interactions expand to 
actors from various fields of expertise. (Ibid: 7) 
 In addition, Mode 2 could be linked to the values of post normal science where, the production 
of knowledge is more flexible when it comes to addressing long-term issues of uncertainty, or 
what is known as tacit knowledge. (Ravetz, 2004: 353) Eventually, Mode 2 could be established 
as a new mainstream of knowledge production as “In Mode 2 things are done differently and 
when enough things are done differently one is entitled to say that a new form has emerged” 
(Gibbons et all, 1994: 10) 
3.2.1. Application to the project 
The Mode 1 and Mode 2 knowledge production principles would be applied to the analysis part 
of why the environmental aspects from the smoking discourse had escaped the mass public 
perception of the problem. It will be argued that the established mainstream of smoking related 
issues could be possibly a result of Mode 1 knowledge production when framing a certain 
problem as well as the relevant measures to deal address it. This narrowed, disciplinary approach 
pushed by governmental institutions and disseminated by the mass media could have led to the 
global perception that smoking related issues in their whole are only attached to health 
considerations.  
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Health dangers from smoking are indeed a considerable threat to society but they are by no 
means the only ones. Hence, by the use of Mode 2 knowledge production principles, it would be 
argued that a new approach is needed to address the complexity of the smoking issue in its 
entirety; a more transdicsiplinarity approach that would help seeing ‘the big picture’ of the 
smoking constellation, where environmental aspects are incorporated in the overall problematic 
behind smoking. In addition, it would be argued that through Mode 2 knowledge production and 
disseminations, a change could occur in the present state in which smoking problems are looked 
upon, and thus the mainstream of addressing smoking related problems only to health aspects 
could be shifted to establishing a new pattern that incorporates environmental aspects as well. 
3.3. Nudge theory 
The following description of nudge theory is based on the work of Thaler & Sunstein (2008) 
‘Nudge: Improving Decisions About Health, Wealth, and Happiness’. For simplicity 
considerations, the main concepts and interpretation of nudge methods are withdrawn from an 
online article called ‘Nudge theory’ published by A. Chapman in www.businessballs.com17 Due 
to using this digital copy, references in the following paragraphs are not written as page numbers 
are not present in this format of document. Nevertheless, all the text used is referenced 
accordingly to the online article.  
3.3.1. What is nudge theory and what it is used for? 
Despite the various interpretations of what is to be considered nudge theory by many authors, its 
main characteristics are similar. According to Thaler and Sunstain nudge is “an approach to 
understanding and changing people’s behavior, by analyzing, improving, designing and offering 
free choices for people, so that their decisions are more likely to produce helpful outcomes for 
those people and society in general”. (Chapman, 2014) 
The use of nudge theory and its methods/nudge techniques were originally designed mainly to 
ease decision-makers when it came to addressing complex problems in the fields of behavioral 
economics. Nevertheless, its application to other realms of modern society is rather large. Nudge 
principles could be generally applied to any type of area or group of people where a desired 
positive change in certain behavior is the objective. Examples include: leadership, motivation, 
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 Use http://www.businessballs.com/nudge-theory.htm as a reference source as obtaining paper based copy of 
the book was not possible.  
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change management, parenting and many aspects of personal/self-development. Perhaps the 
widest application of nudging is through the media, as a strong advocate for shaping people 
behavior or decision making. In addition nudging principles are also used to modify or better 
existing unhelpful nudges.  
Nudge theory provides a very flexible approach to analyzing people behavior. Approach that can 
be solely based on nudging methods or adapted to other theories or methodologies to better 
understand behavioral dynamics, individually or in a group setting, as well as provide helpful 
guidance on how to change people’s mindset when making decisions. 
Central to the nudge theory is the design of choices to influence positive change in people 
behavior, in the ways they think (rationally or irrationally) and make certain choices. Unlike 
traditional or autocratic methods using command and control, direct and enforcement measures 
to influence change in civic behavior, nudging relies on indirect or not limiting the free choice of 
people through choices designed to assist people in thinking properly and hence making better 
decisions. Table 1 & 2 in the Appendix presents the main differences between the two 
approaches with some examples. 
Nudging is by no means oriented towards any possible confrontation that might resolve to 
resistance or objections by and from the individuals aimed at changing. Put simply, people are 
given the designed choices based on nudging methods and they are in the liberal position to 
follow or confront them. Additionally, nudge theory acknowledges that people are different with 
different behavior/attitudes, potential, knowledge and so on, whereas traditional decision-making 
approaches tend to ignore those aspects. 
Thaler and Sunstain actually equate the term ‘nudge’ to ‘heuristic’18 as nudging indeed has great 
relevance with people’s heuristics. Heuristics as such refers to the internal references and 
responses that shape one’s understanding of the world, how s/he make decisions through 
assessing this world as well as developing views on it. Another synonym to better understand the 
terminology of nudging and heuristic is the concept of ‘self-discovery.’ 
                                                                 
18
 This report uses the terms ‘nudge’ and ‘heuristic’ interchangeably as well. 
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3.3.2. The choice architect  
When it comes to the application of nudge theory and its principles, Thaler and Sunstain refer to 
the figure of choice architect. S/he is the person responsible for designing the choices for a target 
group of people which in turn should trigger positive change in their behavior towards the 
intended helpful outcomes.  
It is important to consider that the success of a nudging method is valued by the people affected 
by the nudging and not by the choice architect or someone else. However, the personal 
characteristics of the choice architect are also having a great impact on the group of people being 
nudged. A positive personality, one that people can trust and relate to is more likely to succeed in 
bringing a positive change in people than someone who is relying on command and control 
decisions or approaches. 
The role of the choice architect is foremost to evaluate existing nudges and improve or even 
remove them where necessary and then design new choices. Changing the ways people make 
decisions and choices is considered by Thaler and Sunstain as a process, where the choice 
architect has the difficult task to first create awareness and intent towards a target or objective to 
reach, thereafter design the choice for nudging a specific group of people, until acceptance and 
help from appropriate authority come to place.   
3.3.3. Automatic (Humans) vs Reflective (Econs) system of thinking 
When aiming to change people’s behavior it is rather important to understand how people are 
thinking or making decisions at first. Nudge theory divides society in two – humans or ‘real’ 
people being the ones making irrational choices based on automatic thinking and; econs or 
‘imagined’ people being the ones making logical or thoughtful choices based on reflective 
thinking. Additionally, Thaler and Sunstain make the link between humans corresponding to 
system one thinking, while econs to system two thinking. To quote:  
 “Automatic (System One) thinking = ‘Human’, instinctive, emotional, subjective, 
irrational, heuristic. 
 Reflective (System Two) thinking = ‘Econ’, logical, rational, objective, unemotional” 
(Chapman, 2014)  
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Making decisions based on system one thinking is not necessary bad, wrong or stupid. Quite the 
contrary – making fast and automatic decisions had helped human society in many aspects to 
reach this point of modern development. However, sometimes system two thinking could be 
more appropriate to use or combine with system one thinking aspects. Regardless, the point of 
matter is that nudging theory provides a valuable understanding of what influences people’s 
choices. The following nudging toolkit will further elaborate in detail on these points.  
3.3.4. Nudging toolkit 
This section will present a list of nudges or heuristics identified by Thaler and Sunstein to help 
understand how people think and why they make certain choices/decisions. Moreover, it will 
serve as a toolkit on how to use efficiently nudging methods or measures to facilitate positive 
change in people behavior.19 The nudging toolkit is expanded with few more nudges that are not 
withdrawn from Taler and Sunstein work but are very relevant to the theoretical framework, as 
well for this thesis investigation. 
1) Anchoring and adjustment (comparison and guessing)   
According to Thaler and Sunstein, an anchor is what a person perceives as a reference point or a 
clue in relation to an unknown question from which s/he can deduct or adjust an estimated 
answer. Hence, anchors becomes nudges, where people compare known to them knowledge to 
suggest an answer to unknown to them question. Or using known to them things to answer what 
is unknown to them based on comparison. 
This nudge is usually unreliable as different people have various standpoints on which they make 
a decision or answer. In addition, this type of thinking is to a large extent influenced by “the 
mass media, misreporting, popular misconception, and myths.” (Chapman, 2014) This nudging 
method could be associated with negative values derived from misleading people’s thinking that 
resolve in bad/wrong decisions made by them. 
However, anchoring can be used properly to bring a positive change. The choice architect, 
however, have to provide the target group with relevant examples or facts to base their 
comparison on and by no means trying to mislead them in any way. 
                                                                 
19
 To see a summarized table of Thaler and Sunstein nudges, refer to Appendix, Table 3 
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2) Availability (perceived popularity/frequency/rarity, visibility, commonness) 
The availability factor is of great importance to the nudging framework. It is referred to the 
concepts of visibility or how common something is perceived by individuals. These perceptions 
that form people’s thinking towards assessing or deciding on something are also largely 
influenced by the mass media, which again could serve as a misleading body. As a result, people 
create a false image based on facts or statistics. However, nudging can use the same technique to 
‘turn the tables around’, thus take an approach that will bring positive change in people’s 
decisions. The values of trust and familiarity are essential here.  
For instance - branding. Multinational companies spend millions on branding techniques in order 
to establish trust in their products among customers. As such the latter become familiar with a 
certain brand and are more likely to purchase products as they trust that particular company.  
Another example to illustrate the commonness or familiarity factor could be in relation to 
statistics. The media had put so much (misleading) attention on airplane crashes that people 
establish this tragic image in their mind to such an extent, that the reasonable knowledge derived 
from statistics for instance, escapes their mindset. Statistically speaking, it is far safer to travel 
by car than airplane but due to the false nudging by the media, people are far more scared to 
travel by plane.  
Nevertheless, as previously mentioned, nudging can change this type of inaccurate decision 
making by correcting these false assumption. Statistics, facts and trustful information can all help 
achieve that.  
3) Representativeness (stereotyping, comparison) 
People tend to base their decisions or form opinions for a certain group of unfamiliar people, for 
instance, on personal stereotypes or biased subjective values when faced with unknowns.  Racial 
and sex discriminations are well-known everyday examples. The media, here, also plays a key 
role in building these so called stereotypes in people’s mindsets.  
Thaler and Sunstein acknowledge that: “This tendency is seen also in the extension and 
extrapolation of a small sample to produce a wrong conclusion about the big picture.” 
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(Chapman, 2014) Nudging through giving proper/accurate facts and statistics could help dissolve 
these false biases and replace them with true values or norms.  
4) Optimism/over-confidence (over/under-estimation, complacency, ignoring or taking risks) 
This type of nudge primarily relates to risks factors based on decisions being made by 
individuals. Thaler and Susntein identify that ‘optimistic’ heuristic is closely linked to risk 
behavior when it comes to assess decisions. As such, people usually tent to under-estimate (low 
perceived risk/denial) assessment aspects as time, costs, obstacles and over-estimate 
(hopefulness) rewards and the complexity of unknown things.  
To avoid such misconceptions, the choice architect of the nudging methods should emphasize on 
clarifying all the above aspects of timing, costs, agendas and so on, while at the same time 
allowing flexibility of choice to the target group of nudged individuals. They should be ‘pushed’ 
towards ‘thinking’ rather than ‘hoping’ or guessing. The element of feedback between the target 
group and the choice architect is of key importance for mutual understanding and success.  
5) Loss aversion (holding on, resistance) 
This heuristic is the opposite of the optimism one explained above. While the optimism nudge 
deals with ignoring, reducing or justifying risks, the loss aversion nudge is based on avoiding 
risks or keeping the status quo at all cost.  
Thaler and Sunstein found out that people are twice more unhappy when loosing something than 
happy when gaining the same or similar thing. People fear change when it comes to their 
belongings and that reflects in what the authors call inertia – a powerful need to hold on to your 
current things which reproduces no action or inaction towards any change.  
Said differently, people tend to think that changing a certain possession is disadvantageous to 
them. To trigger change in the opposite direction, the focus should be more on gains and 
improvements that this change can bring to people by carefully assessing the values of their 
current belongings and proving them that there are minimal or no risks attached to changing 
them.  
6) Status quo bias (inertia, resistance to change, default to inaction) 
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All the terms used in this headline point out that people fear changes, especially of unknown 
characters. The concept of inertia (do nothing option) is again essential when understanding this 
type of behavior and it is widely used by governmental officials, corporations and so on. Central 
to inertia is the fear of error, embarrassment, rejection by others, even laziness or aversion of 
effort or a discomfort of doing something/changing behavioral patterns. 
Nevertheless, an easy set of choices could be given to people to facilitate a change towards 
proactive behavior, having a positive effect on the individual. In other words, the same inertia 
but with a different, positive perspective could achieve a desired change in a certain behavior.  
7) Framing (orientation, accentuation, presentation) 
Framing is a very powerful nudge when altering a certain behavior in people. It mainly deals 
with how information is presented or communicated to the target audience. Hence, the use of 
language is extremely important. For instance, a bad situation or outcome could be framed as a 
good choice when using the proper argumentation or language heuristics and vice versa. The 
well-known example of the ‘glass half full/half empty” clarifies this point.  
To perceive a positive outcome in people behavior or the choices they make is much easier when 
using a positive approach or wording. To position oneself at the place of the audience one tries to 
reach and to present a clear argumentation is essential for achieving good results. The methods 
used have to be simple and clear to comprehend for both sides.   
8) Temptation (greed, ego, short-term reward, inability to delay gratification) 
Temptations is a strong heuristic driving people’s choices mainly to desire short term 
gratification and avoid long term gains, especially of uncertain character. Each individual is 
attracted to different things, depending on the situation, their personalities and the values they 
perceive to be important to them. The reward aspect here plays a key role in shaping people 
behavior. When making choices, people are usually seeking an answer to the question – ‘What’s 
in it for me?’ (Chapman, 2014) 
There are many examples, by large corporations for instance, that exploit this weakness of 
people to perceive short term gains, even if customer’s normal reasoning shows that they are not 
beneficial at all to them. Betting or gambling is a good example to show that people are driven 
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more by their temptation feelings, even if they know that their chances of winning are minimal, 
which contradicts any rationality. 
To turn this weakness to strength in nudging methodology will mean to use the short term easy 
gains to trigger a decision, opposing the inertia status which will inevitably lead to positive 
outcomes. Another approach would be to stress on the long term gains by clarifying them 
carefully in a manner that would seem beneficial to the target group.  
9) Mindlessness (negligence, not concentrating) 
This heuristic relates to the tendency of people making rushed decisions that are not well thought 
off. This type of behavior is basically attached to every human being, as everyone makes 
mistakes or errors and the reasons for that can be many, such as – “difficulty and complexity, 
stress and pressure, laziness, anxiety, poor awareness or education, distraction or deception, 
illusions, declining mental powers, etc.” (Chapman, 2014)  
Authorities or corporations are well aware of this human weakness and often exploit it for their 
own personal benefits. Most of people are aware of the ‘small print’ example/strategy on many 
labels and so on. However, not that many people take the time to read it carefully and thus many 
regret latter on about the choices been made.  
To use this nudge in a positive sense will mean that choice architects have to be extremely clear 
in their messages/intentions, even educate the audience if needed, improve visibility aspects of 
the designed choices and transform complexity into simplicity for better understanding.  
10) Self-control strategies (habits and routines to counter weaknesses) 
It is interesting that people acknowledge their week heuristics or weaknesses and develop 
preventive strategies to deal with them. For example - using the same password for everything. 
By their essence, however, the heuristics used to combat these weaknesses in turn create new 
heuristics. Thaler and Sunstein argue that the new heuristics might actually be having the 
opposite effect than expected. It might cause more harm than good; hence a new weakness 
emerges from the attempt to counteract a previous weakness.  
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To avoid that, choice architects should assess if self-control weaknesses are present within the 
target group and provide them with designed choices that will fit accordingly to their habits or 
ways of doing things.  
11) Following the Herd (conforming, mob instinct) 
This heuristic is immensely important when it comes to understanding people’s behavior and 
choices as being socially related to a larger group. The tendency to affiliate or be a part of social 
groups is in the human nature and it is rather important aspect of everyday life.  
This urge to conform or to follow the herd, in Thaler and Sunstein terminology, is explained by 
the desire of people to be like the others (affirmation), associate with common rules and norms 
or due to fear of being isolated, ridiculed, embarrassed of being wrong, seen as an outcast. This 
conformist behavior had shaped people lives to such an extent that people’s lifestyle is greatly 
based around the need to fit with a certain group or the so called mob instinct.  
Conforming is not and should not be only seen as a week behavior. It can be used as a powerful 
nudge to achieve positive outcomes. The most vital criterion here is to acknowledge this 
behavior in the first place and to make people comfortable with or without being in a certain 
social group.     
12) Spotlight effect (anxiety, pressure, ‘all eyes on me’, fear of making mistakes) 
This heuristic is closely linked and adds to the conforming one described above as it also has to 
do with understanding individual behavior in a social group context. Mainly due to fear factors 
such as fear of embarrassment, being wrong, being ridiculed or criticized people tend to have this 
feeling that they are always being watched by everyone, or being the center of attention within a 
group setting. This in turn resolves in stress and pressure to the individual, little or no self-
consciousness, anxiety and other oppressed feelings. Due to the spotlight effect and its pressure 
on the individual, many wrong decisions or choices can be made. 
To help people make better decisions, the choice architect should try to communicate or frame 
the nudging methods through making the audience relaxed or calmed, without any unwanted 
pressure on them, to be able to reach positive outcomes for everyone.  
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13) Priming (preparing people for thinking and decisions) 
Priming refers to the so called ‘preparatory’ stages before a decision is made, e.g. people’s 
choices can be influenced to a great extent before and while an option/choice is evolving. This 
concept is to a large extent similar to and overlaps with the framing nudge as it primarily has to 
do with language used to direct people making certain positive choices.  
The task of the choice architect here is to help people visualize the benefits of a certain choice, to 
facilitate them especially through the use of language techniques, even body language. The 
choice architect can educate individuals properly on the cause and effects of certain choices, 
guide or train them and not only giving them ready answers. The most important part here is to 
apply positive approach and language and avoid negative wording/speaking. 
14) Stimulus Response Compatibility (language, signage, design – does the ‘look and feel’ of the 
choice match the meaning of the choice) 
This heuristic overlaps with most of the other heuristics mentioned so far and is perhaps the most 
influential when designing choices. It has to deal mainly with how people make choices based on 
using their senses.  
“Stimulus Response Compatibility is an aspect of semiotics, which is the study/science of how 
meaning is conveyed in language, signage, symbols, stories, metaphors, etc., and generally any 
other visual carrier of meaning.” (Chapman, 2014) 
The ideology behind this nudge is to trick the senses of people through signs or signals. Common 
signs like the green light meaning OK or GO had created this instant image in people minds in a 
way that they automatically associate these meanings when seeing the green light. The brain 
hence decides automatically or prematurely and could be easily tricked, if that was the intention. 
The extent to which people react to looks and feels is so great, that exactly this makes nudging so 
powerful tool to shape people decisions. Moreover, the element of designing something to 
influence people choices is crucial to nudging and that is why Thaler and Sunstein often refer to 
the design of choices when using nudging methods.  
15) Feedback (during thinking and decision-making, enabling correction and useful experience) 
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Providing feedback to people during and after the process of decision making is essential to the 
whole nudge framework. Thus, it should be approached with great importance by the choice 
architect. The feedback given to the target audience can prompt further benefits or positive 
choices made by them. It is indeed a major facilitating tool as everyone likes being given 
positive feedback or being encouraged further for his decisions. Thaler and Sunstein advice 
choice architects to design the nudging methods in a way that people could engage in the whole 
process of giving the feedback. Reflection seen from a system perspective is also rather 
important. Checklists can become useful in this respect. 
3.3.5. Supplementary nudges 
Nudge theory is very flexible or adaptable to work with any type of theoretical context. For that 
reason, the additional list of nudges summarized in the table below provides further interesting 
insights about how people behave according to the choices or nudges offered to them. It is 
important to note that these nudges are to some extent similar or extending Thaler and Sunstein 
heuristics, but due to their relevance to the topic of this thesis, it was decided to include them as 
nonetheless important.   
Table 4. Supplementary nudges 
Nr Nudge type 
Brief 
description 
usage examples and guidance 
16 Positioning Location of 
intervention. 
Understand how the positioning of things affects 
people's engagement with them. For example: a 
heading in a poster, a poster in a building, a drinks-
machine, signs, meeting places, things on shelves, 
anything that people engage with. 
17 Limiting Deadlines and 
availabilities. 
Helpful options can be more appealing if they seem 
limited by time or availability. Avoid pushing or 
pressurizing people, which is the opposite of limiting 
and therefore potentially unattractive or off-putting. 
18 Sympathy Ease of 
engaging and 
adopting. 
Be empathic and 'in tune' with the audience. Imagine 
you are the audience when you design and style 
communications and interventions. Test 
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communications and interventions on an audience 
sample and refine accordingly. 
19 Accessibility Efficiency, 
reach, 
penetration of 
intervention. 
Find ways to increase the percentage of your audience 
who will see or experience the intervention, and 
the number of times they see or experience it. 
20 Likeability Integrity, trust 
and credibility 
of the 'choice 
architect' 
organization 
and its 
figureheads. 
Avoid undermining your organizational integrity, 
and avoid associating the organization or intervention 
with figureheads of poor repute. 
21 Relevance Personally 
meaningful. 
Interventions and options must be as relevant as 
possible to the audience. Refer to and use with 
'framing' and 'sympathy'. The nature of communications 
and options must be relevant. Create, translate or 
interpret interventions so that they are relevant to 
audiences. 
22 Mood Attitude and 
feeling. 
The intervention should prompt positive attitude and 
feelings, so that people feel enthused, inspired, happy, 
intrigued, helped, etc. Interventions must try to avoid 
producing a bad mood. 
23 Fear Thinking driven 
by risk or 
threat. 
This 'nudge' is acceptable when used in genuinely 
helpful ways, for example reminding people that 
smoking and obesity is dangerous to health. 
24 Facilitation People are 
helped to 
understand and 
decide. 
This is a deep and complex process, entailing repeated 
feedback according to individual actions and 
responses. A powerful concept in which crucially 
'facilitative questioning' - or encouraging people to ask 
themselves - for example 'what's missing?' and 'how will 
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you measure the results you are seeking?' 
25 Sensory Sound, smell, 
visual and other 
sensory 
influences. 
These types of 'nudges' are environmental and multi-
sensory, beyond obvious language-based visual and 
audio communications, for example, music, smell, 
warmth, etc. Discover indirect sensory interventions that 
can influence given situations. Develop these 
interventions to 'nudge' people's feelings, actions and 
thinking to being more open to helpful options. At its 
simplest this might be playing music to relax people. 
Source: Chapman, 2014. Edited by the author 
3.3.6. Critiques of nudge theory 
It becomes apparent that nudging could be a powerful tool to shape people behavior in the 
desired ways by the choice architect. Nudge theory evolved as an ethical concept by academics 
to benefit the society and the planet as a whole. However, considering its characteristics, nudging 
methods could be easily manipulated for commercial purposes, for instance. Thaler and Sunstein 
talk about libertarian paternalism as nudging ideology in order to establish an ethical philosophy 
basis for the implication of nudging methods. They imply that “…when we use the term 
‘libertarian’ to modify the word ‘paternalism’, we simply mean ‘liberty-preserving’…”, where 
paternalism refers to “any leadership for people and the planet” and libertarian refers to “the 
freedom that people should have in making their own choices, and the need to protect free will.” 
Put simply, nudging or libertarian paternalism are concepts deeply rooted in ethical 
considerations for the good of society. 
3.3.7. Application to the project 
The theoretical framework of nudge theory sets a good analytical platform to answer some of the 
primary research questions that this thesis aims to investigate, such as why environmental 
aspects are not considered when addressing smoking related issues as a result of various 
heuristics that play role in shaping people’s mindset. Additionally, the heuristics could provide 
valuable insights into the push and pull factors that determine smokers littering behavior. 
In addition, the nudging toolkit gives a proper theoretical background to evaluate the efficiency 
of the methods proposed in the case study of this report, i.e. the cleaning campaign. All planned 
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measures in the campaign could be used as examples of nudging methods and were considered 
of key importance in the process of carrying out the campaign. The results from the case study 
and the applied nudging methods to it could be regarded as an indicator for a plausible 
alternative approach to effectively deal with the cigarette butt issue by addressing the problem 
through a positive shift in smokers’ behavior.  
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4. Analysis 
4.1. What are the environmental dangers from cigarettes? 
Even though that this study deals primarily with the issue of cigarette butts, to impose the 
question in this broader perspective was done intentionally as the analysis further on will show. 
Nevertheless, to begin the discussion on the topic, a complete picture of the environmental harms 
caused by the smoking industry through a life cycle perspective will be briefly outlined, followed 
by a more thorough investigation of the harms that cigarette butts in particular are imposing on 
the environment. 
Before looking deeper into the harms that cigarette smoking does to the environment, it is 
necessary to take a closer look at the composition of a cigarette. There are various forms of how 
tobacco can be consumed – from chewing it to smoking what is now known as e-cigarettes 
(nicotine delivery system). However, the widest form of tobacco consumption is in the form of 
commercially rolled filtered cigarettes. (Geiss & Kotzias, 2007: 52-53) As such, a cigarette 
consists of 4 main particles (see Graph 6)  
Graph 6. Main parts of a cigarette 
(1) – the tobacco rod. (2) – the cigarette paper. (3) – the tipping paper. (4) – the filter. 
 
Source: BAT, n.d. 
(2) & (3). Besides several other adhesives and chemicals, both papers (cigarette and tipping) are 
primarily made of untainted cellulose pulp extracted from fibers such as wood or hemp and their 
main purpose is to hold the tobacco in a nicely oval cigarette shape. (Ibid: 20) 
(1) The tobacco rod is basically filled up with a complex tobacco mixture of dried/cured and fine 
cut tobacco leafs, reconstituted tobacco (stems, fines, ribs) and other additives. (Ibid: 5). 
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According to the EU Directive 2001/37/EC20 , additives is “any substance, chemical or 
compound, other than tobacco, water or reconstituted tobacco sheet, that is introduced by a 
manufacturer into the tobacco, paper or filter of a cigarette or into cigarette tobacco during the 
processing, manufacturing or packing of the cigarette or cigarette tobacco.”(Geiss & Kotzias, 
2007: 10) The vast research on tobacco additives had shown that more than 4000 chemicals are 
found in tobacco when smoked, where as many as 60 of them are carcinogenic. (WHO, 2002: 
32) It has become undeniable even by the tobacco industry that their products impose various 
potential health risks to its consumers and that they are highly addictive. (WHO, n.d.: 11). No 
further attention on the health aspects is needed, since this is not the focus of this study and since 
this information is widely known. However, a thorough list of chemicals/additives could be 
found in the Appendix (see Chemicals in a cigarette).  
(4) The filter is primarily made of cellulose acetate fibres (form of plastic) withdrawn from wood 
pulp. Research shows that “Cellulose acetate is photodegradable but not bio-degradable. 
Although ultraviolet rays from the sun will eventually break the filter into smaller pieces under 
ideal environmental conditions, the source material never disappears; it essentially becomes 
diluted in water or soil.” (Novotny et all, 2009: 1693) Moreover, to produce a single standard 
filter (0.8 cm), 15,000 fibres (each in 20 μ diameter) have to be glued together using titanium 
dioxide (a delustrant). So, a filter becomes this plastic entity formed of thousands of particles 
that can take many years to decompose in the environment. Plus, when a filter degrades, it 
actually dissolves in all those smaller particles (fibres) and hence the size of the impact area 
increases significantly. (see Appendix, Observations, Pictures) 
The issue of filter decomposition has been greatly researched and debated and results vary 
greatly as well – from several months to more than 12 years (Rath et all, 2012: 2190), or even 
never as the quotation above stated. Some studies had also showed that filters decompose faster 
in fresh water (12 months) than seawater (5 years). (CUA, 2009: 1). This report will take the 
logical stance that since the cigarette filter is made of cellulose acetate (plastic material), than it 
should degrade accordingly as plastics, which no matter the case will always take significant 
time, and throughout that period the toxins trapped in the filter will be leached in the 
environment. (Novotny, 2013: 9)  
                                                                 
20
 As referred in Geiss & Kotzias, 2007 
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It is interesting to point out that before the mass commercial production of cigarettes (1950) and 
before the growing evidence on the health effects from smoking started to become a global cause 
of concern, filtered cigarettes were making only 2 % of the market. To react on the rising health 
considerations, tobacco industry had introduced the filter with the purpose of making a ‘safer 
cigarette’ (Novotny & Slaughter, 2014: 212). However, “Epidemiological and other scientific 
evidence, including patterns of mortality from smoking-caused diseases, does not indicate a 
benefit to public health from changes in cigarette design and manufacturing over the last 50 
years.” (Novotny & Slaughter, 2014: 212) Even though that scientific evidence had counter-
proved that filters did not have any significant effect on decreasing health risks, the consumption 
of filtered cigarettes escalated to the point where they comprise 98% of the tobacco market at 
present. (Slaughter et all, 2011: i28). Simply speaking, the filter is a marketing tool by the 
tobacco companies and does not lead to any significant health improvements (Smith & Novotny, 
2010: i2) This market strategy is in line with the availability heuristic as it could be implied that 
the branding of tobacco products had influenced consumers’ decision to rely on a certain product 
due to established trust in a certain tobacco brand, even though that the information given to 
them might be misleading or false, such as the case with filters making a ‘safer’ cigarette.  
4.1.1. Cigarettes from a LCA perspective 
To fully understand the environmental impacts from smoking, the Life Cycle Assessment 
framework becomes a useful tool, as by looking through the lens of a life period of a cigarette, a 
somewhat complete picture of the major environmental harms that tobacco industry imposes 
could be established. As it was stated earlier, the goal and scope of the LCA for this study are: 
‘to evaluate the environmental effects of the tobacco industry when producing commercial 
filtered cigarettes with particular focus on the residues or disposal stage of the LCIA, namely 
cigarette butts.’ 
Report on the MDGs and tobacco control issued by the WHO (2004), clearly states that “The 
global cost of tobacco is undeniable: tobacco cultivation, production and consumption deplete 
the planet of natural, human and economic resources. Worldwide tobacco production and 
consumption represents a net economic loss.” (Esson & Leeder, 2004: 10) 
Table 5 is summarizing some of the preliminary environmental impacts, in terms of inputs and 
outputs, which cigarettes are causing on the environment and the following paragraphs would try 
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to provide as complete picture as possible on the environmental aspects related to cigarettes from 
a LCA perspective. 
Table 5. Life Cycle Inventory Analysis of the cigarette industry 
Processes Inputs Outputs 
Acquisition of raw materials 1 tree (paper pulp) = 300 
cigarettes. 
 
18 billion trees = 6 trillion 
cigarettes. 
 
20,000 hectares of forest cleared 
for curing tobacco leaves. 
 
2-4% global deforestation. 
 
5.3 million hectares of arable 
land for tobacco cultivation = 
loss of farmland. 
 
Pesticide & fertilize use = soil 
degradation & erosion. 
 
Energy for machinery. 
CO2 emissions due to burned 
wood mass for curing tobacco 
leaves = increased greenhouse 
gas effect. 
 
Deforestation further adding to 
increased CO2 emissions. 
 
CO2 emissions due to energy use 
in machinery, e.g. farming 
trucks. 
 
Leached chemicals in surface and 
ground water = threat to 
biodiversity and wildlife. 
 
Manufacturing and packaging Additives = approximately 4000 
chemicals added in tobacco. 
 
High rates of energy and water 
use to run the manufacturing 
and packaging processes.  
 
Large amount of wood mass 
(6km of paper per hour to 
produce and pack cigarettes). 
 
 
High rates of CO2 emissions = 
increased greenhouse gas effect. 
 
Contaminated water leached in 
the environment = threat to 
ecosystems.  
 
Liquid waste (slurries, oils etc.).  
 
2,262 million kg of solid waste. 
 
209 million kg of hazardous 
waste. 
 
2.5. billion kg of total generated 
waste estimates.  
Transportation Large quantities of fuel used for 
logistics. 
High rates of CO2 emissions = 
increased greenhouse gas effect. 
Utilization Smoked cigarettes only = threat 
not only to smokers but to non-
smokers and the environment. 
2.6 billion kg of CO2 & 5.2 kg of 
CH4 = increased greenhouse gas 
effect. 
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Lead – 210 & Polonium -210 = 
radioactive threat to food chain. 
Disposal Cigarette butts21: 
 
Nr. 1 littered item in the world 
(4.5 trillion of butts ending in the 
environment). 
 
Toxic waste (more than 169 toxic 
chemicals) = threat to wildlife, 
domestic pets & children. 
 
Potential threat of residential 
and wildfires.  
Cigarette package (cardboard 
pack, flavor protective foil &  
cellophane) degrade in the 
environment for considerably 
long time 
Source: Author 
4.1.1.1. Acquisition of raw materials 
The acquisition of raw materials here will include mainly the growing of the tobacco plant, as 
well as the supply of wood mass necessary for the production of tobacco leaves and cigarettes.  
Global annual tobacco cultivation estimates accounts for the production of 6 trillion cigarettes. 
As seen from the composition of a cigarette, the tobacco industry relies heavily on paper pulp 
(90% wood) for making cigarettes. For each 300 cigarettes produced, 1 fully grown tree is cut 
down.  That accounts for 18 billion trees used only as a source for raw materials to meet the 
demand for paper materials to produce cigarettes. (Harris, 2014)  
In addition, more trees are cut down to make available land for growing the tobacco plant. To 
further add to the loss of forests, approximately 20,000 hectares (Esson & Leeder, 2004: 54) of 
forest are used by tobacco farmers to cure/dry the tobacco leaves by burning wood ( emitting 
CO2), as well as using wood for building materials to store the tobacco in barns, for instance. 
This might seem somehow underdeveloped approach but the truth is that more than 90 % of all 
the tobacco produced comes from developing countries (WHO, 2012: 9). Therefore the 
acquisition of raw materials, in this particular case wood mass, accounts for enormous levels of 
deforestation,  2-4% of the world’s forest cover (Ibid: 10)  
                                                                 
21
 It is acknowledged that cigarette butts are more of an output than input in the disposal stage of the LCIA but it 
was decided to include them as such due to space considerations when making the table. 
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This deforestation had direct impact on other environmental aspects such as loss of biodiversity, 
where species become threatened in their existence, as well as having effect on increased 
flooding. In addition to emitting CO2 emissions from burned wood for curing the tobacco, the 
high rates of deforestation in itself further adds to the greenhouse effect or global warming, 
where 30% accounts from deforestation (Ibid: 10) 
Estimates show that 5.3 million hectares of arable land is used for tobacco cultivation (Esson & 
Leeder, 2004: 42). Even if the land is managed with crop rotation methods, the production of 
tobacco has severe impacts on land degradation as tobacco requires more soil nutrients to 
increase the nicotine content and as a result the land dries out of nutrients much faster than other 
crops (WHO, 2012: 10). That in turn adds to more loss of farmland, as well as forest land, since 
the cultivation has to continue and forests are being replaced with tobacco plantations. (Esson & 
Leeder, 2004: 73) Ultimately, soil erosion will occur as cultivating tobacco is also highly 
dependent on pesticide and fertilize use. It is ranked within the top 10 crops that are treated with 
the highest fertilization rates. The leaching from all these chemicals in turn adds to the pollution 
of ground and surface water, leading to severe consequences on the biodiversity and wildlife 
again. (WHO, 2012: 10)  
4.1.1.2. Manufacturing and packaging 
The manufacturing of commercial filtered cigarettes could be generally divided in two stages – 
primary tobacco processing and cigarette manufacturing (see Appendix, Graph 1 & 2).  
Simply speaking the first stage is to prepare the raw material (cured tobacco leaves from 
farmers) in the desired blend/mixture for the market. There are various complex processes that 
occur until the final outcome is reached, such as mixing of tobacco blends, cutting, adding 
flavors, moisturizing, drying etc. This is the stage where all the additives or chemicals are also 
introduced (approximately 4000 depending on the cigarette brand). All those processes are 
heavily dependent on energy to operate (emitting CO2), as well as on vast amounts of water 
(EPA, 2006: 28). This water in turn becomes contaminated and in most cases flushed in the 
natural environment without proper treatment (Ibid: 18). That might seem odd at first, but the 
truth of the matter is that similarly to farming tobacco leaves, manufacturing also takes place 
mostly in developing countries. That is a well-planned strategy by the tobacco company giants to 
escape the strict western regulations on tobacco control, which in developing countries does not 
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exist or are much easier to ‘go around’ (WHO, n.d.: 14). To make matters worse, the developing 
countries are usually having very fragile environments/ecosystems and investigations had 
documented that tobacco industry is a considerable threat to these environments. (Esson & 
Leeder, 2004: 74)  
The cigarette manufacturing process is highly mechanized (Ibid: 76) and hence heavily 
dependent on energy (emitted CO2), where machinery takes the ready to smoke tobacco and 
makes it in the desired form by the tobacco company. The highly automated cigarette 
manufacturing machines can use more than 6 km of paper per hour to roll and package 
cigarettes. (ASH, 2009: 1) Besides the enormous amounts of paper used in that process, a lot of 
glue and other materials such as cellophane are used to pack the cigarettes (20 cigarettes in 
package) and stack them in cartons so they become ready for the market. (EPA, 2006: 34) 
Research had shown that globally 2,262 million kg of solid waste is generated, as well as 209 
million kg of hazardous waste due to cigarette manufacturing. (Novotny & Zhao, 1999: 75) 
WHO estimates the waste from manufacturing of tobacco to equate for approximately 2.5 billion 
kg. (Esson & Leeder, 2004: 17) Besides solid waste (paper, wood, plastics etc.), large amounts of 
liquid (slurries, oils etc.) and airborne (non-toxic odours) wastes are generated along the 
manufacturing process. The biggest threat or concern to the environment however is in the face 
of hazardous or toxic waste materials. According to Novotny & Zhao (1999): “A waste is 
considered hazardous if it exhibits one or more of the following characteristics: ignitability 
(flammability), corrosivity (against metal), reactivity (capability of causing explosions, toxic 
fumes, gases, or vapours), or toxicity (harmful or fatal when ingested or absorbed)” (Novotny & 
Zhao, 1999: 77) Further elaboration on that point will be presented when it comes to the issue of 
cigarette butts as toxic waste products.  
4.1.1.3. Transportation 
Transportation will be looked upon in its whole perspective – from the acquisition of raw 
materials to the point the cigarettes reach the consumers. 
Environmental transportation costs are hard to generate or even estimate. Transportation of 
tobacco could be generally linked as such: farmtreatment factory buyer factory 
retailercustomer. Logistics vary depending on the location – for domestic, usually trucks are 
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used and for international shipments freight container boats are the most common mean to 
transport cigarettes (Harris, 2014). As a result large quantities of CO2 outputs are generated 
which further add to the ozone depletion and respectively to increases in the greenhouse gas 
effect. 
It might be interesting to point out that smuggling of tobacco products from developing to 
developed countries has become a serious concern for international regulations on tobacco 
control. Cigarettes had become “the world’s most widely smuggled legal substance” (Guevara, 
2008). The illicit trade of cigarettes accounts to approximately 12 % of the global market or 
around 657 billion pieces annually (Ibid). This illegal traffic makes it even harder to estimate the 
transportation costs as in the case of smuggling this data cannot be obtained.  
4.1.1.4. Utilization  
In this phase of the cigarette life cycle, it will be only looked upon the actual act of smoking 
cigarettes and its associated environmental impacts.  
The vast amount of chemical compounds introduced to cigarettes, are all released into the air 
when a cigarette is smoked. Even thought that this impact might seem ridiculous when a smoker 
smokes one cigarette, when all cigarette consumption is added together, then estimates show that 
2.6 billion kg of CO2 and 5.2 kg of CH4 are released into the air each year. (ASH, 2009: 5) 
These two chemical gases are the leading contributors to increased greenhouse effect. (Ehhalt & 
Prather, n.d.: 241). When a cigarette is burned, along with all the other toxins such as benzene, 
hydro carbonate etc. (Harris, 2014) it also contains small amounts of radioactive substances such 
as Lead -210 and Polonium-210. (ASH, 2009: 4). These two radioactive substances are a result 
of artificial phosphates added at the growing stage of the tobacco plant and as such are also 
imposing threat to vegetation and the food chain, as scientific proves relates them as causing 
lung cancer. (ARK, 1995: 22) 
4.1.1.5. Disposal 
Cigarettes are commonly purchased by 20 pieces in a cartoon/paperboard pack with flavour 
protected foil and sealed in cellophane (Wikipedia). Another residue is of course the cigarette 
butt left from smoking which could have two fortunes – either being disposed properly in 
designated waste containers or being flipped away basically in any place possible as the study 
findings will reveal later on. Since the issue of cigarette butts is central to this report, it deserves 
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an extended focus on its related issues and hence a separate section will follow up. Nevertheless, 
some brief aspects would be touched upon here in order to complete the LCIA. 
Generally speaking, the disposal stage of the production cycle of a cigarette has been neglected 
not only by the customers themselves as not being aware and responsible for the proper disposal 
of the cigarette products, but also by the tobacco industry itself which could have done 
remarkable developments to improve the disposal standard design of their product. For instance, 
the whole design of the cigarette package has 3 separate waste particles which takes significant 
time to degrade – the cardboard pack itself, the flavor protective foil and the cellophane. Some 
tobacco companies had indeed acknowledged the environmental concerns in their products and 
had made more environmentally friendly packs – without the cellophane and using reused 
paperboards that degrade much faster, as well using paper based foil (see Appendix, Pictures, 
Eco-friendly cigarette pack). However, they are still the exception and not the norm on the 
market.  
In Denmark, as well as in USA, a proposition to the government’s sustainable development 
strategies was to imply the same return principle to cigarette butts as the one currently used in 
bottle collection points.22However, the propositions were rejected due to concerns regarding its 
complexity of operation as well as potential misuse of the system.  
Some researchers and entrepreneurs had even tried to apply the cradle to cradle approach by 
finding an afterlife of the cigarette butts or simply recycling them by using them in other 
products for instance. With the use of proper chemistry treatment technology, the toxins from the 
butts can be actually cleared out in a way that there are left only the pure fibres from the filter23, 
which could latter on be used in producing many products, such as even clothes or sleeping 
pillows.24However, these fascinating developments are looked upon more as a hobby than a 
potential solution to the problem. 
There had even been some propositions to completely ban the use of filters by the tobacco 
industry (Novotny et all, 2009: 1700) due to filters being more a commercial trick than rather 
having any positive impacts on smokers’ health. These attempts however, will most likely not 
                                                                 
22
 To learn more visit http://www.dr.dk/Nyheder/Penge/2011/11/07/151053.htm  
23
 To learn more watch https://www.youtube.com/watch?v=iGLkvCfh3UI   
24
 To learn more visit http://www.greendiary.com/10-products-recycled-cigarette-butts.html  
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succeed in achieving any positive results as tobacco industry is a major powerful giant that has 
influence even on government officials. (WHO, 2002: 62) 
4.1.2. Cigarette butts – a real cause of environmental concern 
As previously mentioned filters become cigarette butts after a cigarette is smoked. Both terms 
might look equal at first glance but actually there is a great difference, mainly regarding the level 
of toxicity. The filter as shown indeed had some toxin components, however not that many 
compare to the additives in the tobacco rod, all those 4000 chemicals and above. So what 
happens is that, when a cigarette is smoked, even thought that the filter does not directly limit the 
harms to human health, many of those chemicals are trapped within the filter. It is hard to 
estimate how many toxins are in a cigarette butt as different tobacco brands rely on different 
chemical compositions for their products (Moerman & Potts, 2011: i31).  However, some 
research had shown the presence of 169 toxic chemicals in a cigarette butt (CFCOS, 2011). Table 
6 presents some of the few chemicals that are leached into the environment and their common 
application. 
Table 6. Leached chemicals from cigarette butts in the environment 
  
Source: CFCOS, 2011 
Despite the lack of reliable scientific evidence, this report takes the logical stance that since more 
than 4000 chemicals are found in tobacco smoke, then a cigarette butt should contain much more 
than 169 toxic chemicals. Regardless of how many toxins they are in a cigarette butt, the fact of 
the matter is that they are present and research had shown that these toxins are leaching faster in 
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aquatic environment, while penetrating soil in slower rates. (ARK, 1995: 17) Research had also 
showed that the longer the cigarette butts stays in the environment the greater contamination it 
imposes (Moerman & Potts, 2011: i32)  
4.1.2.1. Cigarette butts are the world’s most littered item. 
Research had shown that “only 15 % of butts end up in a designated waste container. Remaining 
85% are flicked into our environment” (Harris, 2014). These statistics actually match the 
findings from the case study in this report25 (see GIS study).  Estimations show that globally 
845,000 tons of cigarettes or 4.5 trillion cigarette butts find their way in the environment each 
year. (Smith & Novotny, 2010: 1). These statistics might vary in different studies but the point of 
the matter is that cigarette butts are the Nr. 1 most littered item on the planet. (Slaughter et all, 
2011: i25). You, as well as many else might find this statement unrealistic or shocking but they 
are simply everywhere, even in places that one would not expect to see them (see Appendix, 
Observations, Pictures) 
Only in Denmark, estimates show that even though that cigarette consumption had significantly 
decreased recently, 3.3 milliard butts are littered every year or 9 million per day. Research had 
shown that 42 % of the street litter in Denmark is constituted of cigarette butts (Findalen, 
04.11.2013). When align straight, this amount equals 2 times the Earth’s diameter (Vendelbjerg, 
22.10.2013). Enormous amounts of butts are found on beach clean-ups all around the world, 
making them again the most littered item compare to other debris as rain and storm weather 
washes them from the urban environment to the sea/ocean. The aquatic environment hence is one 
of the most heavily influenced areas from this type of litter (Novotny & Slaughter, 2014: 208) 
Observations show that bus and train stations are among the other heavily affected areas from 
butt litter (see Appendix, Observations, Pictures) 
To make the matters worse, the imposed regulations prohibiting smoking on public places such 
as bars and restaurants had increased the number of butts found on the ground. (Pelle Transcript) 
Smokers now have to go outside and smoke and the owners of such places still fail to provide the 
proper facilities for their smoking customers to dispose of their cigarettes. (KAB, 2009: 57)  
                                                                 
25
It is interesting to point out that the statistics mentioned were not known before the actual collection and 
mapping of the butts at the case study. This further indicates that these might be indeed representative numbers 
of the actual problematic situation. In addition, the results from the observation at Roskilde bus station show 
similar results as well. (see Appendix, Observations) 
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Another recent example is the new regulation on DSB that banned smoking on train and metro 
platforms from 1st of July, 2014 and which had pushed smokers outside of these zones to smoke. 
An article by ExtraBladet newspaper reveals some of the shortcomings of this newly legislation 
by showing a police officer smoking on a train platform after the regulation took place (Harder, 
13.08.2014) It is not only that people does not comply with this type of restrictions on smoking 
but personal observations also show that there are no trash bins or ashtrays nearby the platforms 
where smokers can dispose their butts. So this regulation actually fails to provide the needed 
facilities for smokers to dispose their butts properly and makes this littering problem even worse. 
Moreover, smokers actually do not take kindly these types of restrictions, which make them 
appear as sort of outcasts from the rest of society and they could actually intentionally, in an act 
of protest be throwing their butts on the ground as the nudging expert Pelle Hansen commented 
on the issue (Pelle Transcript).  
The case study of RUC canteen could also add more representative quantitative data in terms of 
all the butts collected. It might be interesting to point out that the very first time the butts were 
collected around the canteen, the results were far beyond any expectations. 4,742 butts were 
collected which took more than 16 hours of work for one person to do. Several collections (3-4) 
were made after this initial trial to determine how many cigarette butts were actually littered on a 
weekly basis. The generated data led to the pattern that approximately 2,000 butts were littered 
only within 5 meters radius of the measured area. That is impressive amount of butts for such a 
small area (5449 m2). Just within a square meter, more than 100 butts can be found (see GIS 
study). When collected by hand from grass areas, as this is the only way to collect them, many 
times more than 4-5 butts even lay on top of each other, probably build up for many years. In 
total, from 9 collections 15,244 butts were collected on RUC premises. RUC’s gardener listed 
cigarette butts as the most littered item on campus as well, alongside with plastic cups and bags. 
(Tue Transcript)  
The video ‘Smoking kills not only people’ is actually reflecting a real life scenario in the centre 
of Roskilde, where thousands of butts could be seen on the pavements. This situation is 
especially problematic as the butts become stuck in between the pavements and hence extremely 
hard to remove. Not to mention that the cost of removing 1 cigarette butt accounts for 2 kronas 
from the municipality’s budget. (Vendelbjerg, 22.10.2013) 
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4.1.2.2. Butts are not only litter but toxic waste 
The severity of the problem escalates even further as this Nr. 1 littered item in the world is 
actually a toxic waste as concluded by various studies made on the topic. Despite the reliable 
evidence that clearly validates this statement, cigarette butts are still not framed as toxic by the 
legal authorities or the governmental regulatory bodies. This is somehow of a paradox as many 
of the chemicals in a cigarette butt are listed as toxic, or even radioactive. (Novotny & Slaughter, 
2014: 209). The following cases will illustrate that butts are indeed toxic and could lead to lethal 
consequences when consumed in high dosages.  
For instance, when butts end up in aquatic environment they impose potential danger to aquatic 
organisms. A study by Slaughter et all. (2011) had found out that the toxins from cigarette butts 
are severely toxic to both marine and freshwater fish and organisms. The species tested in a 
toxicology experiment showed 50% of mortality when exposed to cigarette butts for a period of 
96 hours. (Slaughter et all, 2011: i26). Additional research in the US had shown that only one 
cigarette butt placed in 1 litre water tank can kill a fish within an hour. (NSRA, 2010: 4) 
Additionally, other studies mainly on marine life had showed fishes or seabirds digesting 
cigarette butts by mistake and since the toxins are trapped in the organism, that unfortunate 
mistake could have lethal consequences. For instance, 177 species of marine animals and 111 
species of shorebirds were assessed by the UN International Maritime Organization to digest 
cigarette butts and the cases where fishermen or researchers find butts in animal intestines are 
increasing (CFCOS, 2011) The video ‘Smoking Kills Not Only People’ is actually showing a real 
life scene where a seabird takes a thrown butt by mistaking it as a food26.  
Moreover, butts are being consumed by domestic animals, dogs for instance, and while the 
damages are not that severe, they might experience nausea, vomiting, flushed appearance and so 
on due to nicotine poisoning. Similar health reactions experience small children when eating 
butts by mistake as well. However, studies are estimating that a greater digestion of cigarette 
butts can eventually lead to lethal consequences both in children and in pets, even though such 
cases are rare to occur. (Novotny et all, 2011: i17)  
                                                                 
26
 The cigarette butt was attached with a cord line, so no harm was made on the bird 
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The leached toxins from the butts have also negative impact on the soil and vegetation 
respectively and hence becoming part of the food chain. Studies had showed that toxins can 
actually leach into the soil and becoming a contamination source for the crops produced on that 
land, which eventually will end up on people’s tables. (Moerman & Potts, 2011: i30) One of the 
interviewees pointed out to an interesting case when asked about the environmental effects from 
cigarette butts. According to Tue’s experience, there are no earthworms present within an area of 
high concentration of butts. Additionally, every farmer knows that worms are essential part of a 
healthy productive vegetation system (FiBL, 2014: 5) 
4.1.2.3. Fires are caused by cigarette butts 
Cigarettes are often mentioned to be a cause of residential fires mainly due to smokers falling 
asleep with a still smoking cigarette. For instance, in Canada cigarettes are the leading cause of 
domestic fires where within a period of 4 years, 14030 fires were cigarette related which killed 
356 people, injured 1615 and accounted for 200 million USD of property damage. (NSRA, 2010: 
3) Residential fires can be found all over the world and as the experience of fire expert Mr. 
Todorov had shown, the main cause of them is ignorance or carelessness from the potential fire 
dangers cigarette butts can cause. (Rumen Transcript) This ignorant behavior by the smokers 
could be related to the ignoring or taking risk heuristic as people tend to underestimate the 
potential risk effects of their decisions and hence the turnouts as pointed by Mr. Todorov could 
be devastating.  
Even though that wildfires or forest fires are extremely hard to document as being caused by 
cigarette butts, experts show that flipped butts impose a great threat of fire, especially in the dry 
regions where fire can be started much easier. (Rumen Transcript) In his interview, the fire 
expert Rumen Todorov had stated that the main cause of fires in Bulgaria is the inability of 
people to work with open fire, which includes the cigarettes as well, since there is still no 
separate category for them. As such, “Fires from thrown and still burning cigarette butts are 
above 90 % during this fire dangerous season and represent a serious percentage from the 
occurred forest and field fires” (Rumen Transcript). According to Todorov and other studies 
(CUA, 2009), the main cause for this type of fire to spread is when a cigarette is flipped from a 
vehicle alongside the road and getting in contact with the dry vegetation. The irresponsible 
tourists or hikers smoking behavior also adds to this problem. (Rumen Transcript) 
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Personal involvement in extinguishing one forest fire in the region of Stara Zagora, Bulgaria had 
showed how severe the problem is in terms of lost forest, as well as the inability to deal with a 
disaster of this scale. As a result, not only large amount of forest land is destructed for a long 
period but severe permanent damages are made on the soil productivity, changes in the wildlife 
habitat and water streams and many other ecological damages. In addition, as mentioned 
previously, large amount of gases are leached in the atmosphere, adding to the global greenhouse 
gas increases (CFCOS, 2011: 1) 
According to Mr. Todorov, there are few preventative measures that could hopefully decrease 
the cigarette butt caused fires, including improvements in the fire department itself such as 
cutting the dried roadside bushes in the summer season. In addition, he shared that changing 
smokers behaviour would be a hard tasks, so perhaps the best way to address the issue is through 
educational measures starting from early school grades, as well as introducing improvements in 
institutions to systematically address the problem (Rumen Transcript). What can be said with 
certainty is that temperatures will most likely increase in recent years and if the cigarette butt 
issue is not tackled accordingly, then most likely the fires caused by cigarettes will continue to 
rise as well. (Rumen Transcript) 
4.1.3. Conclusion 
Even though that the LCIA taken in this study is only preliminary and quantitative data is largely 
lacking on measuring the exact input or output values from the production chain of a cigarette, it 
clearly outlines some of the major environmental impacts that have been researched in the 
literature. Additionally, these impacts were touched upon by all of the 3 experts interviewed in 
this report while some even added new important information on the topic. Similar findings were 
also reached through the field work in this study and all this points out in one direction – 
cigarettes are indeed having negative impacts on the environment from a wide point of view and 
cigarette butts as residues in particular could be and should be considered serious cause of 
environmental concern. Why is it then that despite the tons of evidence that people are literally 
walking on, cigarette butts are still not even slightly perceived as a problem by the mass public? 
The next section will try to provide a plausible explanation of this phenomenon.  
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4.2. What is the big problem with cigarette butts? 
The current state of the cigarette butt problem could be summarized as such – there is a lot of 
scientific evidence that cigarette butts are indeed harming the environment as seen from the 
previous chapter. However, progress towards addressing the issue is very slow or even not 
considered at all in some countries (both developing and developed world). Why it is then that 
despite all the evidence, little is done about this type of problem? Simply stated - the big problem 
is that people still do not see cigarette butts as a problem or that there has not been enough 
attention to it compare to other major environmental problems. (ARK, 1995: 3) Even thought 
that cigarette butts are the Nr. 1 littered item in the world, they are still not perceived as such by 
the mass public (Rath et all, 2012: 2198) Society had established the norm that cigarette butt 
litter is acceptable as it had been perceived as “…a less flagrant litter violation than tossing a 
bottle/can” (Smith & Novotny, 2010: i3). Moreover, the act of flipping your cigarette on the 
ground had been so widespread, that people just do not pay attention to it. (Smith & Novotny, 
2010: i3) Consequently, one cannot solve a problem that is not perceived as a problem, and 
hence the first step in addressing any type of measures to deal with the issue, as suggested by 
various studies (Qureshi, 2014), is to establish the so called smoking-environment problematic 
constellation.  
The following sections will try to provide a possible explanation for the current cigarette butt 
paradigm to occur as well as to look upon some of the other behavioral driven factors that 
determine the problem of cigarette butt littering. It touches upon questions of ontology and 
epistemology and how knowledge is being created and disseminated (Mode 1 & 2 knowledge 
production). Hence, the following interpretation is taking a somewhat philosophical and 
theoretical understanding of the problem, including nudging aspects that could provide a 
plausible explanation of certain heuristics that are shaping people’s mindset and thinking when it 
comes to framing the problem of smoking as environmental issue. It is important to state that this 
report is acknowledging that there might be other ‘truths’ or explanations to the smoking-
environment problematic. To simplify the line of argument, the following logical stand will be 
considered – established truth values of reality (ontology) are due to the creation and 
dissemination of knowledge (epistemology) 
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“What are the negative effects from cigarettes?” This was the simple question of a questionnaire 
where respondents were asked to write anything relevant that comes to their mind. 100 % of 
them associated cigarettes with health effects only. (see Appendix, Questionnaire). The same 
experiment with similar results was done at presentations at a workshop in RUC and the Science 
and the City festival where Keep RUC Clean tried to raise awareness on the problem. At present, 
the situation concerning smoking related problems is that in its majority, perhaps 98 % of all 
research or literature published on the topic is solely related to health effects. It is rather hard to 
precisely document this statement but just a simple search on the internet would give you a 
somewhat similar results. In addition, the published literature (in English) on the smoking-
environment topic is relatively limited to a set of scholars, such as Dr. Novotny and his 
colleagues.27  
There is this established norm or reality that smoking is bad for the human health, which could 
be a result of the created and disseminated knowledge over time. Ontologically speaking, 
people’s understanding of the smoking related problems is already established by a closed setting 
of actors that create this objective truth where smoking becomes immediately associated with 
health effects. Perhaps the most appropriate way to frame the shaped reality of the cigarette 
problematic is through the ideology of critical paradigm, where “We come to inhabit a pre-
existing system and to be inhabited by it,” (Scotland, 2012: 13) and where “what counts as 
knowledge is determined by the social and positional power of the advocates of that knowledge.” 
(Scotland, 2012: 13) 
Ask randomly a 5 years old child on the street and s/he would most likely tell you that “smoking 
is bad for the health”, as s/he had heard it from school or family or on TV or seen the warning 
pictures on cigarette packages. It could be implied that this is the truth, the reality behind the 
smoking related problems that was created over time and that would most likely persist with 
generations as suggested by the critical paradigm. From an ontological point of view, it becomes 
rather important how the generated knowledge becomes disseminated over time and space, in 
order to establish a certain social paradigm (reality). Simply stated – the scientific evidence 
(knowledge) that smoking is bad for human health has to reach everyone and settle in their mind 
set as a truth of their understanding of reality such as the case with smoking and its attached 
                                                                 
27
 See the list of references for further considerations 
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health believes. It becomes rather interesting to take a deeper insight into this phenomenon and 
to find out why smoking had reached its problematic status as such, while excluding other 
aspects, such as environment. 
Ever since smoking was commercialized, concerns about its adverse effects on human health 
became to be a topic of wide discussion among all levels of society – from smokers, non-
smokers, researchers to even governmental officials. At that time (50s) little was known about 
the health effects that smoking can lead to; hence knowledge was severely lacking. (Proctor, 
2001: 82). Some 60 years later, due to evolution in the technologies and the growing of the 
medical science research discipline, now it has been proven that smoking can and is indeed 
causing serious harms to the human health (WHO, 2002: 70). This implies that enormous 
amount of knowledge was created to provide an understanding of what the truth behind smoking 
is, i.e. “Cigarette smoking is the single biggest avoidable cause of death and disability…” 
(Edwards, 2004: 2017)  
The rising concerns over health and smoking in its early stages had led to the so called tobacco 
epidemic, where (inter)national regulations on tobacco control had become part of the political 
agendas. It is interesting to point out that environment aspects from the tobacco industry are 
acknowledged in the tobacco control strategies; however very slightly and only limited to the 
aspects of cultivation and production. (WHO, 2012: 16) One of the strategies that government 
officials or international bodies such as the WHO rely on when dealing with the smoking issues 
is awareness raising. Labeling had been placed on cigarette packages, education in school is 
provided, special aid centers are established and smoking cessation messages run on television 
channels and so on (WHO, 2002: 76-82). In other words, there was the need to disseminate this 
new knowledge to a wider audience, so everybody could know about the health effects from 
smoking.  
Therefore, through the collective actions of many actors to address the smoking issues, a reality 
has been created where smoking is mainly associated to having adverse health effects on the 
human body. However, the selective character of addressing the overall negative impacts of 
smoking only to a group of medical scientist is a cause for concern. True, health issues are one of 
the negative impacts that smoking can lead to, but they are not the only one, as this report argues 
for. Governments and the allocated institutions had taken linear or narrowed approach of reacting 
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towards the growing concerns of smoking related issues by relying only on the expertise of the 
medical scientist. This in turn could have limited their chances of ‘seeing the big picture’ of the 
smoking problematic. In the process of decision making, they had excluded valuable 
stakeholders which could have hold important knowledge that could have contributed 
significantly to the process of framing the problem, as well as, identifying the appropriate 
methods to solve it in the most efficient way. As a result, the health issues from smoking had 
become the mainstream to address all the issues related to cigarette smoking, and unfortunately, 
so far environment is not one of them. Environmental consequences from cigarette smoking are 
not new, they had existed since its beginning; however it could be argued that people’s 
perception of them had remained hidden by the linear thinking of a close set of actors that define 
the reality or what should be perceived as a problem in the first place.  
Similar line of thought could be provided by the nudging framework, where the 
representativeness heuristic suggests that a sort of stereotype is created by the misleading 
influence of the mass media, for instance, and hence people tend to make wrong conclusions 
when seeing the big picture of a certain problem, such as the case with smoking being associated 
only with health aspects. The availability or commonness nudge could further provide an 
explanation of why such an image of only health issues is established in people’s mindset as due 
to the increased awareness and all the statistics generated and disseminated, these norms had 
come to the point where they are automatically perceived as something common to ‘humans’ 
(see nudging theory), a form of system one thinking (non-reflective, automatic). The 
questionnaire experiment, where respondents had to decide on the negative effects from 
cigarettes further illustrates how all this attention given to the problem had influenced their 
anchoring and adjustment heuristics to the extent where they are unable to associate or compare 
cigarettes with any other values than health ones, meaning that their decision to make a rational 
choice which considers environmental aspects, is to a large extent already determined.    
Another plausible explanation to the current state of addressing smoking related problems could 
be that the period when most of the research took place to evaluate the tobacco industry impact 
on society, matches the period when Mode 1 knowledge production was dominating the 
scientific and political realm. In other words, in order to take appropriate actions to deal with the 
rising public concerns on the health issues imposed by smoking, governmental officials needed 
85 
 
the scientific expertise of professionals or their expert knowledge on the problem to determine 
the appropriate terms of action. Those experts on the other hand were primarily medical scientist 
and it is undeniable that the knowledge created and disseminated among them had led to 
significant improvements in addressing health related problems due to smoking. However, the 
narrowed approach of addressing smoking related issues solely through one discipline (medical 
science) and hence relying on the principles of the traditional Mode 1 knowledge production 
could have created a reality where environmental aspects had been hindered from the smoking 
equitation.  
From a constructivist point of view, one can say that this reality is indeed truth but there could be 
something more to it based on people’s continuous progress of generating new knowledge and 
hence adding new values to the already existing reality. This ontological stance is also in line 
with the Mode 2 knowledge production, where due to new immerging issues/concerns, such as 
the environmental effects from cigarettes, a new knowledge in the context of application 
becomes needed, e.g. how to diminish the environmental burden from cigarette butts? The 
growing concerns on climate change and the concept of sustainability as a mean to reduce the 
human impact on the environment had already deeply settled in the political agendas and could 
be regarded as a platform of opportunity, where Mode 2 knowledge production could contribute 
to understanding and addressing smoking related issues in its whole. Consequently, the 
subjective character of the knowledge created through the interactions of various actors will 
reconstruct the current reality by adding supplementary knowledge to it and hence make it more 
sophisticated. This is precisely the epistemological line of reasoning behind constructivism that 
this report bases its critical stand to address the established problematic over smoking related 
issues. 
It is also true that the environmental risks from smoking possess a high degree of uncertainty 
when it comes to addressing the issue in scientific measurements or data. That could be one of 
the reasons why this issue has met so little attention. However, that is where Mode 2 could 
become highly useful as by taking a transdisciplinary approach to study this phenomena, experts 
from various disciplines as well as non-experts, such as concerned citizens, could bring new 
values to the study as knowledge is not restricted solely to the experts involved (Mode 1). As 
such, valuable knowledge from various stakeholders could resolve in better addressing the 
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problem (seeing the big picture), as well as applying more effective measures to deal with it. 
Contextually speaking, there is a need for the collective effort of environmentally concerned 
stakeholders to enter the mainstream knowledge production with regards to the cigarette 
industry, in order to bring environmental values into consideration.  
This report could be considered as an attempt to change or add to the status quo of how cigarette 
smoking has been addressed so far, by including environmental knowledge to the overall 
smoking problematic and disseminating this knowledge through various social levels until a new 
norm or paradigm emerges, a characteristic of  Mode 2 knowledge production. Seeing cigarette 
butts as (environmental) problem is a crucial starting point in applying any type of measures to 
address it properly. However, besides the so called ‘big problem’ mentioned here, there are other 
factors that further add to the problematic picture of cigarette butts. The following paragraphs 
will briefly touch upon mostly social and cultural aspects that determine the prevailing public 
behavior of smokers throwing their butts on the ground.  
4.2.1. Other problems that add to the big problem. Why people litter? 
This report had argued that the main problem when it comes to cigarette butts is the lack of 
knowledge or lack of awareness on the problem, which is one of the main reasons leading to the 
littering behavior. This was also the finding of a study (Rath et all, 2012) where  results show 
that “not considering cigarette butts to be litter was the primary factor that influenced cigarette 
littering behavior.” (Rath et all, 2012:  2198). Even if smokers do acknowledge their behavior as 
littering, they do not rank it is a serious type of problem compare to other littering items as 
according to them cigarette butts does not represent any harm to the environment (Rath et all, 
2012: 2198). This phenomenon could be explained by the fact that cigarette butts are small in 
size and hence their impact by society is also valued as small. (NEA, 2011: 93) 
Simply speaking – smokers do not think or do not know that their irresponsible cigarette butt 
disposal behavior is harming the environment. The survey on public awareness on cigarettes and 
the environment had showed that approximately 90 % of the respondents find exactly this cause 
to be the main criteria for the littering behavior of smokers (see Appendix, Survey C). In addition 
Tue Soerensen had expressed the same considerations – “Because if they think about it and 
everybody knows that it’s not good for the environment, then they wouldn’t do it”. This line of 
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thought had actually led to the second hypothesis in this report, which will be further tested in 
the following chapter. 
Another plausible explanation for this type of littering problem could lay in the broader 
perspective of why people smoke in the first place. Everyone knows that smoking is a bad or 
filthy habit. As such it could be regarded as a ritual, which was actually the case how smoking 
was consumed in its early stages (Proctor, 2001: 82). With years of smoking, every smoker has 
established more or less the same smoking pattern or ritual, in which disposing his/her cigarettes 
could be considered the last stage of the ritual. This point was actually concluded by Philip 
Morris (leading tobacco company) research on cigarette litter behavior and the blame was placed 
on the smoker, as -  “Butt littering is for the most part an ignored behavior among smokers; it 
may even be a part of the smoking ritual.” (Novotny et all, 2009: 1700)  
Additionally, observations in this study as well as in other studies (KAB, 2009: 19) had showed 
that there could be several categories grouping smokers’ butt disposal habits (see Appendix, 
Observations). It is interesting to point out that the prevailing category is those who step on their 
cigarette butts after throwing them on the ground as a natural extension of the smoking ritual, as 
well as due to concerns of eliminating potential fires caused by the still burning cigarette (Smith 
& Novotny, 2010: i3). This behavior could be examined through the self-control strategies 
heuristic as smokers are aware of the potential harm their behavior can cause, in this case fire, 
and the act of stepping on the cigarette butt is seen by them as a good thing, while in fact to 
counter one weakness (fire risk), they had created another weakness (toxic waste/litter). 
There are also those smokers who feel some sort of guilt when dropping their butts on the ground 
by trying to hide this act and slowly moving away from ‘the crime scene’. This type of behavior 
could be linked to the spotlight nudge arguing that some smokers are concerned about what the 
rest of society will think of them. This nudge could hold remarkable potential in dealing with the 
butt issue problem, especially when changing smokers’ behavior, as if more people begin to see 
as well as show to the offenders that their behavior is problematic then eventually a shift in 
social norms could come, where cigarette butt litter would not be tolerated and accepted by the 
society. 
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Further research shows that some smokers are disposing of their butts on the ground as fast as 
possible as they did not liked the smell of them, as well as the visual sight of the butts in their 
ashtrays triggered a bad conscious about how many cigarettes they had smoked. (Smith & 
Novotny, 2010: i3) However, the observations at the Roskilde bus station (see, Appendix, 
Observations) showed that quite many individuals ‘saved’ their cigarette for latter when the bus 
came by putting them in their pockets or cigarette packages, the reason for that being most likely 
due to economic considerations, as smoking is rather expensive habit. This act could be also 
explained through the loss aversion heuristic arguing that smokers tend to hold on to their 
belongings, in this case cigarettes, and regardless the bad smell some would keep them for later 
as the observations indicate. It could be implied that cigarette disposal habits vary according to 
individuals; however as this study and other studies (KAB, 2009: 19) had showed, some similar 
patterns could be identified and grouped. Understanding the reasons behind this behavior is a key 
aspect when trying to change smokers’ attitude towards reaching a positive outcome, both to 
society as well as to the environment. The last analytical section of this report will further add to 
these points. 
One can say that it is indeed the smokers’ behavior that is the leading cause for this type of litter, 
as suggested by various studies (NEA, 2011). However, this behavior could be shaped by 
people’s external experiences and interactions with the world (Lees et all, 2013: 4). Therefore, 
cultural, social or even parental aspects could lead to the establishment of this type of behavior in 
a certain individual (NEA, 2011 3-4). Let’s take Denmark as example.  
Denmark is having this green image of a tiny country that is well ahead compare to other 
countries in their sustainable development, but the truth of the matter is that littering is still a big 
issue that is culturally rooted in society. In fact, Copenhagen is ranked “the city amongst the top 
six cleanest cities in Europe”, even thought that research had shown that 75% of its citizens litter 
occasionally despite being pro-litter conscious. (Simon, 2012) Tue Soerensen finds the same 
controversy as he says -“because everybody out in the world they want to see this little country – 
‘Oh, we are so clean and so good for the environment’, and when people come it’s like a 
garbage can, our capital. It doesn’t make sense.”  
Another cultural aspect that touches upon values of respect is that the main contra-argument 
when someone is caught littering in Denmark is that they say - "No problems, somebody will 
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clean it up. It is your job."(Tue Transcript). Similar responses were validated by a study on the 
littering behavior in the United States, arguing that their litter actually creates employments 
(KAB, 2009: 47) That might be partially true, but this littering is having an impact not only on 
the environment but on many other aspects, such as the 2 kronas spend on cleaning up only a 
single cigarette butt. Money that comes from the municipality budget, which comes from taxes 
collected from the same people who litter in the first place. Tue further adds to this point as – “I 
think it is a problem in society that people don't have the respect for other people's work.. It is 
like people just don't care.” 
Perhaps the biggest cultural issue when it comes to littering is the lack of proper education or 
stimuli by both parents and institutions, as the data from the generated survey illustrates (see 
Appendix, Survey B). Research (NEA, 2011) had shown that “those with a close family member 
or close friend who disapproves of littering or does not litter are less likely to litter.” (NEA, 
2011: 4). Therefore, it could be implied that the surroundings of an individual determines to a 
large extent his/her littering behavior. For instance, Tue had raised his children by his own image 
of having respect for the environment while not littering (Tue Transcript). It is interesting to 
point out that the observations at Roskilde bus station and observations from other studies (KAB, 
2009) on cigarette butt litter behavior had shown that young people tempt to litter more than 
elderly people (KAB, 2009: 2) It seems like older Danish generations were much more 
concerned and active towards addressing littering issues, while now people are even afraid of 
saying something to a person who is littering. (Tue Transcript) 
The behavioral scientist and nudging expert Pelle Hansen had pointed out a rather interesting 
consideration on the topic of why Danes litter more recently than before. According to him, the 
increased littering is due to change in people lifestyles. There is this new phenomenon that due to 
their busy lifestyle people started to consume more ‘on the go’. Pelle’s opinion on the littering 
problem in Denmark is rather interesting as it also touches some important characteristics on 
littering behavior theory, where the argument is that people are more likely to litter in an already 
littered environment or that litter accumulates more litter and vice versa. (KAB, 2009: 7)  
 “For a long time, it has been OK to throw litter on the ground because we didn't have that much 
effect but eating more on the go, drinking more on the go and smoking more outside have meant 
that there is much more litter on the ground now. And this means that suddenly this problem 
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goes from being a small thing where it is usually OK to throw your cigarette butt on the ground; 
then you have a huge shift in behavioral patterns, so many more people actually engage in that 
behavioral pattern, so the consequence becomes much more severe, so it becomes much more 
evident that is there.” (Pelle Transcript)  
When it comes to smokers’ behavior in particular for disposing their butts on the ground it could 
be simply said that they don’t care as the survey results show (see Appendix, Survey C). Studies 
had showed that the irresponsible smoking disposal is mainly due to “apathy, laziness and 
insensitivity” (Smith & Novotny, 2010: i3). Even internal tobacco industry documents define the 
smoker as “careless, offensive and occasionally harmful with his debris” (Rath et all, 2012: 
2191) The nudging framework and in particular the mindless heuristic could also argue that 
smokers tend to make rushed or decisions based on negligence as throwing their cigarettes on the 
ground is a behavior influenced by their current state of feelings – laziness, anxiety, stress etc., 
factors that actually lead to people starting smoking in the first place. (Tyas & Pederson, 1998: 
409) In addition, Tue had pointed out –“I think people who smoke are in their basic nature, they 
are careless and they are lazy.”  
The aspect of laziness could be closely related to the lack of ashtrays/ trash bins as observations 
show that people will not take extra few meters to dispose of their butts if there is no disposal 
container nearby. (KAB, 2009: 4) The problem with receptacles is actually quite interesting to 
investigate as the lack of them is listed as one of the main reasons for people to litter (see 
Appendix, Survey C). According to Australian study on smoking behavior, smokers caught 
littering stated the following reasons for their behavior: “laziness (24%), no ashtray (23%), no 
trash receptacle nearby (21%), and habit (6%)” (Legacy, 2010: 2). Another study in UK had 
reached similar results – “The main reason why people litter is because they believe there is a 
lack of ashtrays around.” (KBT, n.d.: 5) However, studies (Smith & Novotny, 2010: i6) had 
shown interesting pattern that there are more cigarette butts outside the trash bin than inside, 
such as the findings from the GIS study. (see GIS study)  
It is rather interesting that The Ministry of Environment (2008) in Denmark had actually tried to 
impose stricter regulations or sanction on littering, where cigarette butts were even 
acknowledged as separate category of litter and the fine suggests that ”3000 kr (tømt cirka et 
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halvt fyldt askebæger med cigaretter og papiraffald på gaden)”28 (Miljøstyrelsen, 2008?). 
However, when it comes to the implementation of this legislation, it is mainly the police officers 
and the courts of a certain municipality that could enforce any charges to offenders (Ibid) and 
considering the current littering rate in Denmark, it could be implied that these particular 
regulations are not taken serious by the authorities, as well as the public is most likely not aware 
of them. (see Appendix, Survey B) However, the loose character of these regulations might 
actually prove to be an effective strategy as smokers are extremely vulnerable group to approach 
with any type of regulation as previously outlined in the DSB example. Studies (KAB, 2009) had 
showed that regulations or enforced sanctions on litter behavior might indeed trigger the opposite 
effect, i.e. lead to more litter (KAB, 2009: 8) as smokers will start to litter more as an act of 
rebellion (Smith & Novotny, 2010: i7)  
4.2.2. Conclusion 
This analytical section had tried to propose some of the ideological considerations of why 
cigarette butts are still not perceived as an environmental problem, testifying the hypothesis that 
‘The main reason for environmental aspects to escape the big picture of the smoking related 
issues is due to the narrowed type of knowledge generation and dissemination by the policy 
makers, as well as the media.’ The logical reasoning had showed that this hypothesis could hold 
true, whereas other factors could also contribute to the current state of the cigarette butt problem 
not being considered as such by the mass public. Hence, the report had also tried to look upon 
how smokers’ attitudes and believes could be a potential ‘catalyzer’ of the problem. In 
conclusion, it could be implied that the established public belief (reality) that cigarette butts are 
not a cause of environmental concern is mainly due to the lack of knowledge or awareness on the 
issue which had led to the belief that cigarette butts are not perceived as a litter. Moreover, the 
smokers’ disposal behavior could be considered to be among the prime causes of the problem; a 
statement that has some valid foundations considering the behavioral patterns listed so far. 
However, it is rather important to highlight that this behavior is a result of complex external 
influences such as cultural, social and even family aspects that establish these clash of norms. 
Generally, this chapter had tried to provide an overall understanding of the cigarette butt littering 
problematic in order to propose some coherent solutions to it. 
                                                                 
28
 3000 kr (emptied about a half fi l led ashtray with cigarettes and paper waste on the street)  
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4.3. What can be done to diminish the cigarette butt problem? 
So far the report had tried to outline and prove the severity of the cigarette butt issue in relation 
to the environment. Additionally, it had investigated some of the plausible causes that had led to 
its establishment in the society as a minor problem, as well as some of the behavioral patterns 
that further add to the occurrence of this littering issue. The remaining part of this report will be 
oriented towards interventions or solutions that could address the issue through preventive 
measures as well as through the so called ‘polluter pays’ principles. A brief outlook into already 
existing studies and their approaches will be outlined in order to evaluate the potential of these 
initiatives when it comes to dealing with the cigarette butt issue. Lastly, the case study of RUC 
canteen will be used as example of how environmental planning through multidisciplinary and 
innovative approaches, such as nudging methods, could hold a remarkable potential to further 
alleviate the cigarette butt burden imposed by the contemporary society on the environment.  
There are few preventive measures discussed in the literature by experts within the field of the 
cigarette butt litter that could bring positive values to the problem by tackling it at source. For 
instance, the ultimate solution to the problem could be in the case where everyone stops smoking 
and consequently there would be no more cigarette butts. However, the chances of this projection 
to be even slightly reached are quite unlikely as “Despite thousands of studies showing that 
tobacco in all its forms kills its users, and smoking cigarettes kills non-users, people continue to 
smoke, and deaths from tobacco use continue to increase.” (WHO, 2002: 18) 
Taking into consideration the increasing rates of smoking, then perhaps the most reasonable way 
to deal with the cigarette butt problem as proposed by some studies (Smith & Novotny, 2010: i2) 
is to address the issue at its source, i.e. the tobacco industry. Major alternations could be 
implemented in the design of the cigarettes, such as even completely shift to non-filtered 
cigarettes. There had been some propositions to completely ban the use of filters by the tobacco 
industry, such as recently suggested bill to the California Legislature, which failed. The rationale 
behind this proposal is that many products became banned in some states due to the prevailing 
risks from their hazardous components, and considering the toxicity of the cigarette filters, they 
could be legally approached as such. (Novotny & Slaughter, 2014: 213-214) Additionally, as 
was stated earlier, filters are being more a commercial trick than rather having any positive 
impacts on smokers’ health. The attempts to ban the use of filtered cigarettes however, will most 
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likely not succeed in achieving any positive results as tobacco industry is a major powerful giant 
that had influence even on government officials, determining policies on tobacco control and so 
forth. (WHO, 2002: 62). 
It is worth pointing out that recently, there had been some attempts by few tobacco companies to 
introduce bio-degradable filters which at least in theory should decompose faster in the 
environment. (Novotny et all, 2009: 1696) Private companies such as Greenbutts had claimed 
that their cotton/hemp based filters can literally degrade within days29. However, their 
degradation is still questionable and they might be more of a ‘buzz-word’ to improve the 
environmental performance of the tobacco industry (Smith & Novotny, 2010: i6). In addition, the 
biodegradable filters are produced mainly as separate components for hand rolled cigarettes and 
as such they are still a small percentage of the global cigarette market, where the cellulose 
acetate filters are still prevailing. Unfortunately, this scenario will most likely remain in the 
future, as the tobacco industry is indeed the ‘ruler of the game’, and as such it is mainly up to 
them to decide whether they should change the product design or not, even if a truly 
biodegradable and feasible for the market filter is created, which is not the case at present. 
(Novotny et all, 2009: 1696) Even if bio-degradable filters are introduced on the market, all the 
toxic chemicals from the smoked cigarette will still leach in the environment (Novotny, 2013: 
38) Research investigating the potential of this innovation had actually concluded that a 
biodegradable filter could actually lead to more littering as smokers would find it acceptable to 
throw them everywhere as their environmental conscious will be clean. (Smith & Novotny, 
2010: i6).  
The aforementioned interventions could be regarded as the best case scenarios in eliminating 
completely the harms of the cigarette butt litter; however also with the less likely turnout 
chances. Hence, alternative preventive measures could play a role in mainly shifting people’s 
believes and attitudes towards the problem. Perhaps they would not play the key role but when 
combined all together they could make a remarkable impact on decreasing the cigarette butt 
litter.  
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As previously mentioned, one of the major causes for the butt littering problem to occur and to 
be still increasing is the lack of awareness. Influencing tobacco policies and powerful industry 
giants might be hard to achieve, but raising awareness in a world driven by globalization and 
democratic values should be a doable task, as well as potentially efficient in addressing the issue.   
For instance, studies show that education campaigns could decrease smoking related litter by 50 
% through presentation on the negative effects from butt littering on the environment, personal 
interaction with smokers, as well as labeling on the cigarette packages, such as those related to 
the health effects. (Tandale, 2012: 22) This last initiative was proposed for the United States 
FDA department by printing the following message on the cigarette packages - “Cigarette filters 
are non-biodegradable hazardous waste. Disposal of filters should be in accordance with state 
law”. (Novotny et all, 2009: 1698) The availability heuristic could hold remarkable potential in 
educating consumers or the mass public about the adverse effects cigarette butts are having on 
the environment, as well as on how to properly dispose them had been carried out only by very 
few concerned grass roots organizations30. Additionally, for any public education campaign to 
take effect in establishing a change in littering behavior, it has to be run continuously in the long 
run, as well as to reach more people. If all this education or information is given to the mass 
public then perhaps society could establish the norm that this behavior is not acceptable and 
hence not tolerate it. (Tandale, 2012: 22) 
In addition, both interviewees Tue and Rumen had pointed out that enforced education on proper 
littering behavior in schools and by parents is crucial if any positive change is to occur. This 
report strongly agrees with Rumen Todorov statement on how to address the problem - “Well, 
there should be applied measures which have to be systemized. According to me, there should be 
extensive education which must start in the very first years of school to catch those 7 years when 
the children are shaping their character, including the norms they have to comply with as 
personality. For example, not to smoke or if smoking to protect the nature; this has to be taught 
throughout the whole study period, especially in the primary and secondary school, it must be 
made mandatory.” A mandatory educational course for RUC students on how to keep RUC 
clean was suggested by Tue as a preventative measure to decrease litter on campus and it could 
hold some potential if considered (Tue Transcript). 
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 See the list of organizations in Novotny, 2013: 33-34 
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USA, UK, Australia are few of the frontrunners when it comes to programs aimed at reducing 
cigarette butt litter. They had developed an integrated approach, combining many measures that 
could all together resolve in less butt litter. For instance, California’s Tobacco Control Program 
had developed a Tobacco Product Waste Reduction Toolkit (Novotny, 2013) with useful 
guidelines to decrease the cigarette butt litter. Clean up days, awareness raising through 
traditional and social media, collaboration with communities and business partners, GIS studies 
are among the proposed methods that had showed positive results in dealing with the butt issue. 
(Novotny, 2013: 2) Thorough guidelines on practical considerations while carrying out a 
cleaning campaign program were also developed by UK studies (Defra, 2007), where 
considerations such as proper signal or positive message and personal interaction with the target 
groups proved to have a positive effect in decreasing the cigarette butt litter. The outcomes of the 
case studies used in those campaigns indicate that they hold significant potential in dealing with 
the butt issue. (Defra, 2007: 1) All those methods plus many more innovative and creative ways 
to address the problem were actually used in the case study of this report.  
Besides the above mentioned initiatives to limit or prevent the cigarette butt litter from imposing 
harms on the environment, there had been some suggestions to apply polluter pays principles to 
address the problem such as litigation on tobacco products, where the main principle is that 
industries which impose harms to the health and the environment with their products are held 
responsible for the damages they cause. The tobacco industry could be seen as the ‘waste 
generator’ of harms to the environment as even though that the ‘waste handler’ (smoker) is 
responsible for the act of littering (Novotny et all, 2009: 1699). In other words “if the handler 
does a poor job and pollutes the environment, the generator may be responsible for cleanup” 
(Novotny et all, 2009: 1699).  
A waste fee tax could be also imposed on tobacco products in order to raise funds to recover the 
environmental damages made from cigarettes (Novotny et all, 2009: 1698) For instance, San 
Francisco had managed to impose a waste fee tax of 0.20 USD on a pack of cigarettes within its 
city limits. (Smith & Novotny, 2010: i2) Regulations aiming at holding the litterer responsible 
could also prove to be effective measures, such as the case of Singapore with its littering fines, 
ranging from 300-1000 USD, and Corrective Work Order, where the offender is obliged to 
‘repay’ his littering behavior by performing cleaning services in public for maximum of 12 
96 
 
hours, depending on the severity of the littered offense. (NEA, 2011: 3, 17) However, regulations 
as such should be carefully and well planned as Pelle Hansen had commented on the issue – 
“Sometimes you shouldn't regulate until you get to the point where it's possible for people to 
comply to, if they want to. So what you should do before you regulate is that, you should try to 
facilitate behavior and move the attitude at the same time.” The following case study could be 
regarded as an example of this approach. 
4.3.1. Case study (RUC canteen) 
The rationale behind taking RUC canteen as a case study was primarily to carry out an 
experimental study in a real life setting by measuring the effectiveness of all planned 
interventions. As a result, the so called ‘Cleaning Campaign” (see Graph bellow) was 
implemented, where each week for a period of one month (May, 2014), a new initiative to 
decrease the butts at the canteen site was introduced and its effects towards reaching the 
objective were measured. The objective of the cleaning campaign was – “To decrease the 
cigarette butts littered on the site of RUC canteen area by 90% within a period of one month” 
  
This last analytical section of the report will present each of the 5 measures in detail arguing for 
their efficiency towards reaching the objective of the case study. However, before that, it is 
important to frame the overall operational principles of the campaign, as well as to outline some 
of the key aspects, mainly nudging methods that had contributed towards reaching the objective.  
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While reading the following text, try to pay attention on the graph above that tidily summarizes 
the whole campaign. As mentioned earlier, the many cigarette butt collections at the canteen area 
had established the pattern that approximately 2000 cigarette butts were dropped down on the 
canteen premises on a weekly basis. Hence 2000 butts was the starting point of the campaign 
(100 % of butt litter) and the objective was to reach a level of 10 % of butt litter (red text 
indicator). The cigarette butt model was used as a measurement instrument to evaluate the 
progress of the campaign. So, how did the campaign worked? 
The campaign officially started on the 02.04.2014 (Friday) by placing the cigarette butt model in 
front of the main entrance of canteen. Exactly one week after, on Friday again (09.04.2014) the 
cigarette butts were collected in order to see how much impact a certain intervention had on 
decreasing the amount of butts and placed in the cigarette butt model. On the same day a new 
intervention was placed (the coconut ashtrays) and one week after, its contribution to the overall 
objective was measured again. This process was repeated 5 times until the end of the campaign 
(06.05.2014).  
When it comes to the planning of the campaign, it could be said that the applied interventions 
were influenced to some degree by research already done in the area, such as several developed 
guidelines for authorities and businesses31 on how to decrease cigarette butt litter. This campaign 
as well as those mentioned were based primarily on methods to raise awareness on the issue, as 
well as providing the necessary facilities, such as ashtrays/trashcans to gently nudge smokers 
towards a positive change in their cigarette disposal habits. Perhaps the experience of the 
behavioral scientist, Pelle Hansen best fits the overall composition of the campaign as “When 
you design such a solution, then people just pick up the behavior and then when you have them 
picked up that behavior, then of course, it becomes...how do you reinforce that behav ior. So, you 
have to create this kind of movement and attitude, together with facilitating a new behavior. You 
can't move attitudes without facilitating new behavior and it will really be upstream trying to 
facilitate a new behavior but not addressing the attitudes as well. But we are seeing in Denmark, 
that when it comes to cigarette butts and other kinds of littering, we find a new attitude but not 
facilitating new behavior. And if you move the 2 together, then it's quite easy.” In other words, 
one cannot expect a change in smoking littering habits if there is a lack of facilities to assist this 
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 Defra, 2007;  Novotny, 2013; Lees et all, 2013 
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new behavior. Additionally, it could be argued that when more and more people pick up this 
behavior, a ‘mob instinct’ heuristic could be achieved in the long term, respectively leading to a 
greater positive impact on the cigarette butt problem.  
In its essence, the case study is an experimental design study relying primarily on nudging 
principles. As such, the author of this thesis is also the choice architect (in nudging terminology) 
of the study, as he is the responsible body for planning and implementing all the interventions. 
Hence, as suggested by the nudging framework, the personality of the choice architect has a 
great impact on the overall ‘success’ of the campaign, since it is of considerable benefit that the 
campaign is done by a RUC student for RUC students (target group), as they could easily 
associate or relate to it as common values are shared for the benefit of the University (relevance 
heuristic). For instance, the customized pocket ashtrays had the slogan ‘RUC for all, All for 
RUC’ which relates to the ‘following the herd’ nudge heuristic, where the perception becomes 
that RUC students should conform in their best interests for the best of their commonly shared 
university and hence by doing so, they will automatically receive the gratitude or the positive 
value of contributing to a better environment at RUC.     
Being a smoker in relation to the choice architect and the targeted group is also a big plus as 
smokers are more likely to accept and follow any interventions by someone who is a part of the 
target group itself and hence can associate with commonly shared believes of what smokers like 
or dislike, as commented by the nudging expert Pelle Hansen (Pelle Transcript). As such, 
perhaps the biggest asset to the campaign was that it was carried out in a very positive manner 
(framing heuristic) in order to alter a positive shift in behavior – from littering to proper cigarette 
butt disposal. For instance, recent studies and campaigns (ACS, 2014) towards reducing the 
numbers of smoking due to the adverse health effects had found that smokers would be more 
likely to quit smoking if there was more emphasis on the good sides of quitting the habit, instead 
of focusing the attention on the negative sides of smoking displayed on cigarette packages, for 
instance (fear heuristic). The same logic could be applied to smokers’ littering behavior as a 
positive approach towards changing their behavior will most likely resolve in positive outcomes 
as well, as mentioned also by Tue Soerensen. (Tue Transcript) 
Another factor that significantly contributed to reaching the overall objective of the campaign 
was the importance of the feedback along all the planning stages of the study, as suggested by 
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the nudging theoretical framework. For instance, people were able to comment on the campaign 
through the social media tools used in this study (Facebook, YouTube, RUSK newspaper etc.) 
As such they felt actively involved in the process of the campaign, a relevance heuristic that 
could positively influence the desired outcomes of a certain intervention.    
The so called framing and priming nudges were of key importance to reach the overall objective 
of the case study, as all the interventions were carried out using positive signals/messages such 
as the slogan of the campaign – ‘Please do the right thing and feel good about it’. As a result a 
positive mood (heuristic) was achieved in the target group and hence the desired change of 
attitudes was facilitated. The established Keep RUC Clean organization to carry out the 
campaign had received good reputation (likeability heuristic) by those who followed the 
campaign and all the interventions had the KRC logo in order to provide relevance for the whole 
project. 
Among some of the disadvantages in the campaign was the complete lack of money support 
despite the many applications for funding, which mainly resolved in using cheaper and 
temporary materials when designing the interventions. However, this weakness could be turned 
into benefit as due to the lack of money, the reliance on alternative materials had actually led to 
more creative solutions than initially planned. In addition, most of the materials were taken from 
items that RUC had thrown out or were laying in the basements waiting to be thrown out. 
Therefore, it could be said that the approach in the campaign was rather sustainable as it mainly 
relied on recycling or upcycling principles. 
4.3.1.1. The cigarette butt model 
The first intervention in the cleaning campaign was the so called cigarette butt model, which was 
planned as a rather multifunctional and integrated tool in the overall design of the campaign. The 
idea to use this intervention came from few studies, such as (Lees et all, 2013: 14) that had used 
this so called ‘Shock and Awe – a public display of waste’ technique mainly to raise awareness 
on the cigarette butt issue, which was the prime goal of this intervention in this study as well. 
The studies show that the model contributes significantly to decreasing the amount of cigarette 
butts on the locations displayed rather rapidly, but further interventions are needed if a persistent 
change in smokers’ behavior is to be established (Ibid: 15). In fact, just a week after its 
placement in front of the main entrance at the canteen, an 80 % of decrease in the cigarette butts 
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was observed. The following lines will 
argue why this intervention could be 
considered so successful by mainly 
measuring its effectiveness through the 
nudging principles. As it can be seen 
from the picture, the model resembles a 
cigarette butt in order to attract people’s 
attention to it32. Its prime goal was to 
raise awareness on the cigarette butt 
issue by giving the opportunity to 
people to visualize the severity of the 
problem, which suggested by the 
nudging framework (stimulus response 
compatibility) could be a very powerful 
heuristic in influencing people choices 
as people are highly reliant on their 
senses when making certain decisions. 
The collected butts before the actual 
beginning of the campaign were placed 
in the cigarette tube in order to provide 
somewhat a ‘Wow, really’ reaction in 
people who saw the model and make 
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 The idea came from the following link http://www.ministryoffun.net/pr-stunts-gueril la/installations-world-
records/the-giant-cigarette-butt-dropped-in-trafalgar-square-web/  
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them reflect on their cigarette butt disposal habits, which is actually the ‘Shock and Awe’ 
principle. Additionally, the cigarette model worked as a measuring tool for the progress of the 
overall campaign, which is a key characteristic of any successful littering campaign (Defra, 
2007: 22) After each newly introduced measure the butts were displayed in the transparent 
cigarette butt looking like container in order for people to see the progress of the campaign, 
which is also a key feature in altering a positive change in smokers’ behavior. Very positive 
messages were written after each collection on the labels (see Picture below) to promote the 
overall message of the campaign, i.e. ‘Please do the right thing and feel good about it’. In 
addition, the messages written after each collection served as a feedback mechanism between the 
choice architect and the 
target group as suggested 
by the nudging framework 
- encouragement could be 
a great facilitator to 
achieve a positive shift in 
behavior. In a private talk 
with Pelle when the model 
was initially introduced he 
had even proposed to alter 
the results displayed in the 
model as according to him 
as well as another study 
(Lees et all, 2013) on litter behavior had suggested that – “By publishing the data as it changes, 
people are able to see how their behavioural changes have contributed towards achieving the 
goal; a reinforcing consequence which is likely to increase the chance of new behaviours 
recurring in the future.” (Lees et all, 2013: 9) However, there was no misleading information 
used in the campaign as all the measures are valid and not altered in any way. 
To position the model was also of key importance as suggested by the nudging framework as it 
was placed at the main entrance of the canteen – a location that is very visible and with high 
passing-by rates as preliminary observations had showed. In addition, due to the available 
materials at that time, exactly the same replica of the model was placed in front of the newly 
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built Student House – an area that also has high attendance by students and randomly passing-by 
people as it is right after the main university entrance. The whole rationale behind the placing of 
the models was simple – to be seen by as many as possible people (accessibility heuristic) and 
hence raise awareness on the issue. In the very first days of its placement, a secretary from the 
RUC administration took a picture of the model and uploaded in on Instagram (online platform 
for pictures), which proves again how important social media is when it comes to raising 
awareness. 
The cigarette model was designed with an inside segment where pocket ashtrays were placed in 
order to facilitate change in behavior by providing them with an ‘on the go’33 alternative to use 
when there is lack of receptacles 
nearby (Defra, 2007:  11). Studies 
(Defra, 2007) had shown that 
generally there is a high rate that 
smokers will pick up the behavior 
of using them and ultimately 
dispose of their butts all the time, 
after taking up the habit. (Ibid: 12) 
500 customized pocket ashtrays 
were bought (see Picture) and 
distributed among RUC students for free by using the cigarette butt model. Despite being a 
facilitation tool for smokers to take up the proper disposal habit, they were also a thankful gift 
for those who were willing to change their behavior as the reward aspect in the nudging 
framework (see temptation heuristic) suggests that people behavior could be easily influenced if 
they could see the “What’s in it for me?’ factor. In addition the ‘limiting’ heuristic suggest that 
people choices and behavior can be shifted in a desired direction if a certain item is limited in 
time and availability, such as the pocket ashtrays. They were also delayed (due to logistic 
circumstances), which could have triggered further desire in people to acquire and use them.  
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 The ‘on the go’ phenomenon was one of the prime reasons which Pelle Hansen mentioned when it came to 
framing the littering behavior in Denmark. Hence, ‘on the go’ pocket ashtrays could in principle significantly 
decrease the butt l itter.  
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Furthermore, a comment book was placed alongside with 
the pocket ashtrays. Its purpose was to serve as a 
feedback mechanism or nudge for everyone to express 
their opinion on the campaign. Generally, the comments 
were positive and the campaign was considered as a 
good initiative (see Picture), even thought that few 
negative comments were expressed as well. However, it 
is interesting that latter on they were removed (scratched) 
as observing the model in its early stages showed that 
some smokers did not took kindly this intervention as 
they thought that it is another try to make them stop 
smoking. In other words, they saw it as another negative signal reminding them of their bad 
habit. However, after reading the info section on top of the model, which has a positive message, 
and after personally talking with people who intervened with the model (‘sympathy’ - another 
important heuristic for achieving positive outcomes) they took the idea with great interest and 
were eager to find out more about the study. The info sign and the overall model could be seen as 
a nudge itself (priming) as it sets people in a sort of a preparatory stage by them applying 
reflective thinking (econs) and visualizing the benefits of a certain choice they can make before 
actually making any decisions. The comment book offered the opportunity for students to 
become actively involved in the project and good ideas came along from their comments, such as 
to establish regularly clean-up days at RUC.   
The experiment with the cigarette butt model revealed important knowledge to this study as well 
as added to the already existing literature on how to decrease the cigarette but litter, by entailing 
that the main problem is the lack of awareness on cigarette butts perceived as a litter by the 
general public. The model could be indeed regarded as a successful nudging intervention as it 
offers a free choice to people that interact with it. Pelle Hansen comment on the nudging 
methods further adds that - “…the good thing about nudging is that, you usually present an 
alternative to them to do.” Simply stated - by only looking at the model, and knowing about the 
severity of the problem, people now are given the choices of – ‘willing to change their behavior 
or to continue as before’, which is also a matter of ‘status quo bias’ heuristic. This point was 
reflected upon by Tue Soerensen as well, as he commented that “Because if they think about it 
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and everybody knows that it’s not good for the environment, then they wouldn’t do it. If they 
thought about it, then they have to take a choice - 'If I want to throw this or should I put it in the 
trashcan?' Then they have to make a choice if they want to do the one thing or the other.”  
Among some of the disadvantages of this intervention are the materials used. For instance, the 
printing paper as it could not withhold the harsh weather conditions and hence have to be 
replaced every few months or so. The promised pocket ashtrays were also a temporary initiative 
since they were rather costly (5,000 dkk). 
As the results from this first intervention show (80% of butts decrease), it can be implied that 
vast amount of smokers had taken the option to dispose of their butts properly. In other words, 
the second hypothesis of this study was testified to hold true values, where it was suggested that 
‘Smokers are not intentionally bad minded when disposing their butts on the ground, they are 
just not aware of the environmental impacts their actions lead to.’ Therefore, as other studies 
suggest (Novotny, 2013), the first and foremost step in addressing cigarette butt litter is to raise 
awareness on the issue. However, to further alter positive disposal behavior in smokers and to 
limit the cigarette butt debris, it is rather important to provide the proper facilities to smokers or 
to facilitate their choices of ‘doing the right thing’. As Pelle Hansen commented – “…the thing is 
that we haven't made the changes necessary in order to create a new behavioral pattern with 
disposing the cigarette butts and that behavioral pattern with those changes will be at several 
levels - of course you need the attitude to move but it doesn't mean anything if you get the 
attitude to move but you can't facilitate a new behavior.” Put simply – more receptacles are 
needed do deal with the cigarette litter problem, as suggested by various studies (KBT, n.a.) and 
as the cleaning campaign will further argue for.  
4.3.1.2. The coconut ashtrays 
Preliminary observations as well as the GIS study had showed that there are only 10 trash bins 
around the area of RUC canteen. (see GIS study). They were mainly placed at the entrances (one 
for each) and at some of the entrances (West) they were totally lacking. In addition, the trash 
cans installed at that area and most of RUC campus are rather inefficient as they are outdated in 
design - gray, with a closing/opening top feature that sometimes becomes blocked by items such 
as beer cans or food laying on top of them and hence making them hard to use. That is the 
overall opinion of RUC gardener, Tue Soerensen about the efficiency of the trash bins as well, as 
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he is facing daily challenges when it comes to maintaining them and so on. (Tue Transcript) The 
analysis latter on will further argue on why RUC trash bins could be considered less efficient 
compare to other alternatives that could be even cheaper to obtain.  
The design of the receptacles is of key importance for their efficient use. Research had shown 
that creative, visible colorful ashtrays are more likely to be used than traditional, gray ones for 
instance. (Defra, 2007: 3) Prior to installing newly designed ashtrays at the case study site, a 
simple nudge was made in order to increase the chances of smokers disposing their butts in the 
already existing trash bins at RUC. They were slightly repositioned according to observations on 
smoking behavior at the canteen area. The rationale behind that was to use the positioning and 
accessibility nudges to basically ease the smokers as much as possible in order for them to use 
the trash cans. For instance, Pelle had mentioned that majority of smokers are right handed and 
as such by placing the trash bins on the right side of the entrance increases the chances for 
smokers using them, since laziness was one of the reasons why they throw their butts on the 
ground. (Pelle Transcript) Moreover, smokers usually smoke in groups (the following the herb 
heuristic) and hence the trash bins were positioned in a way that provides space around them, so 
they could be easily used by a group of people. 
Rearranging the already existing trash bins was a rather simple nudge and it could be implied 
that it had an effect on decreasing the butts at the area. However, the capacity of only 10 trash 
bins around the canteen is simply too small to make any difference in decreasing the butt litter 
and the general litter as well, as it was previously mentioned that the main excuse smokers give 
to their irresponsible litter behavior is the lack of ashtrays. Therefore, the plan was to facilitate 
further the desired proper disposal behavior by simply providing more ashtrays at the area, so 
smokers have the facilities to dispose of their butts. Facilities which were severely lacking at that 
moment and as such could be considered among the leading causes for the cigarette butt litter as 
well.  
Obviously, the canteen area is a place where people come mostly to eat and there are nice tables 
outside for people to sit and enjoy their food. Every smoker would tell you that a cigarette after 
the meal or coffee is inevitable part of the smoking ritual. Observations had showed the same 
pattern at the canteen as well – people smoke a cigarette after their meal and throw it on the 
ground as there were no ashtrays on the tables and the nearest trash bin to them was as far as 5-
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10 meters, a distance that research had indicated that smokers will not take to dispose of their 
butts, the aspect of laziness (Defra, 2007: 3). As a result there were great amount of butts laying 
just around the tables, a finding that came out from the many collections of butts and the GIS 
mapping.  
The initial idea was to buy the ‘pot looking like ashtrays’34 that are commonly used for outdoor 
eating areas in Denmark. Guidelines for this type of ashtrays were taken into consideration when 
planning the intervention, such as being wind, fire and weather proof, as well as easy to empty 
(Defra, 2007: 3) However, due to the lack of any money support to buy such ashtrays, this idea 
soon backfired. This is how the coconut ashtray idea came up, as they were cheap and easy to 
make with proper tools at hand. Approximately 50 pieces were made in order to supply the 
demand of ashtrays on the tables.  
The design of the ashtrays also fits with the street furniture rather well, which increases their 
likeability by the smokers and hence their will to try them out. (Ibid: 5) As you can see from the 
picture, each table had 2 ashtrays, which was done intentionally (positioning heuristic) in order 
to facilitate smokers even more and increase the chances of them disposing their butts correctly. 
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 See link http://www.wartimehousewife.com/2011/09/a-simple-and-practical-outdoor-ashtray/  
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Coconut ashtrays were placed at the Student House as well, to further raise awareness on the 
campaign.  
It could be implied that their creative design, resolved in a sensory nudging as observations 
showed that people are eager to find out what are those coconuts doing at the tables. They 
definitely triggered people’s interest and some even liked them so much that they even steal a 
few in the very first days they were 
placed. The stolen ones were replaced 
and even few were handed to people who 
wanted to have one and were keen 
enough not to steal them. This example 
illustrates the importance of feedback 
and the mutual trust in the campaign 
(likeability nudge) as people started to 
see the positive image of Keep RUC Clean and felt a part of changing the campus towards 
cleaner environment. No further violations to the planned measures were observed, such as the 
case with stealing, and many students showed interest in helping out with KRC work.   
This intervention decreased the littered butts further to 88% or 246 on the ground. The main 
disadvantage of the coconut ashtrays is the low capacity of butts they can store, meaning that 
they have to be emptied on a regular basis (every second day or so) as smokers were indeed 
using them a lot (see Appendix, Pictures, Coconut Ashtrays). Keeping them clean is of key 
importance to decreasing the litter as previously mentioned – an already littered spot will 
accumulate more litter and vice versa (Defra, 2007: 9). Hence, extra efforts were made to keep 
them empty consistently and this trial product turned out to be rather easy to empty as well35. 
The other disadvantage is that they can be stolen, even though measures were taken to limit this 
option to the highest degree.  
4.3.1.3. The talking candy ashtray 
The next step in the campaign was an intervention mainly oriented to change littering behavior 
on the principle – you take something for giving something (temptation heuristic). The talking 
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 See video on https://www.youtube.com/watch?v=B02a2H8PzB8&list=UU3s3fKyImhDl6k-LJ-4sIYQ  
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candy machine came as potential idea to make the act of disposing your butts interactive with the 
smokers – a feature that proved to be rather efficient in similar cases (Lees et all, 2013: 10).  
The idea to implement this measure actually came 
from Tue Soerensen as during the interview he 
mentioned seeing a talking trashcan made in Arhus 
and suggested that – “If we had some of those out 
here, I think they will be used.” To implement this 
measure, however, was rather challenging as it 
required engineering skills, which had to be gained 
just for the limited amount of one week if this 
intervention was to be placed on time. Therefore, 
RUC’s FabLab help in terms of guidance and supply of materials for this prototype as well as the 
others that follows is highly appreciated. Partnership is indeed one of the key aspects 
recommended by guidelines to deal with the cigarette butt littering issue as the mere the 
stakeholders the mere impact they can achieve. (Defra, 2007: 10) Unfortunately, besides RUC 
FabLab and Tue Soerensen (RUC gardener), no other help came from anywhere.  
The operational principle of the machine is rather simple36. When a smoker uses the ashtray, 
sensors catch the movement of the cigarette butt and simultaneously trigger a sound, as well as 
the mechanism of the candy machine. The sounds recorded (12 in total) were all with positive 
and funny messages (sensory heuristic) such as “Butts for me, candy for you, wohooo” and the 
reaction to them by people was rather interesting to observe as seen from the video. In addition, 
the candies falling down from the candy machine each time when used were extra stimuli for 
smokers to dispose their butts properly as every smoker would like a candy to get rid of the nasty 
smell in their mouth (relevance heuristic).  
The talking candy machine was actually the favorite intervention mentioned by the students and 
even some visitor at RUC had a great time using it. It could be implied that this is due to the 
‘mood’ heuristic as it was designed in a way that people were smiling each time they used it, 
even if they used it several times as each time a random sound will come out of the machine. In 
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 See video at https://www.youtube.com/watch?v=sYOsU61Pibc&feature=youtu.be  
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other words, this intervention perfectly represents and fit with the overall message of the 
campaign – ‘Please do the right thing and feel good about it’.  
It is important to mention that this intervention was only a prototype and hence was far from 
perfect. For instance, the sensors had to be adjusted several times so it could finally become 
fairly accurate. The candy machine had some operational problems and had to be adjusted 
several times as well. The final product however, turned out rather satisfying but have to be 
constantly maintained – checked for malfunctions as well as filled up with candies. Put simply – 
if there are no candies as promised to those who use the machine that will determine the 
likeability of the whole KRC image created over time, and hence the intervention will become 
useless, if not even avoided by smokers since it does not keep up to its functionality. 
Perhaps this intervention best describes the experimental design study of this campaign as “the 
experimental aspect of the method manipulates an intervention and observes it over an extended 
time period, usually in one location, until acceptable results emerge.”(John et all, 2011: 38) This 
was the case with all the interventions applied in the campaign as they were well observed on 
how people reacted to them, the feedback also plaid important role in determining the likeability 
of a certain intervention and the interventions were readjusted to the point where their 
functionality or effectiveness were optimized.  
Despite the will to provide such a device at each of the entrances of the canteen, it was not 
possible due to limited time as well as lack of feasible electricity outlets on the site. The talking 
candy machine had rather high rates of usage as only in the first week 167 butts were disposed 
inside, number that increased over time, since more people become aware of the machine. With 
this intervention, the objective of decreasing the butts around the canteen was even outreached – 
91% or 183 butts on the ground. Reaching the cleaning campaign objective proved that the 
cigarette butt problem has its solutions, according to this case study. However, it was still early 
to consider it as a success story since these numbers had to be kept for a longer time if any valid 
statement can be made. Therefore, the next interventions tried to even further raise awareness on 
the problem, as well as to facilitate smokers’ behavior even more, so ultimately a new behavioral 
attitude or a new social norm of disposing the cigarette butts properly could be established.   
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4.3.1.4. The ‘Butt lady’ painting 
The cigarette butt model proved to be rather efficient tool to raise awareness considering the 
decrease of butts after its application. However, further awareness on the cigarette butt issue 
would definitely contribute to the overall objective of the campaign. Therefore, it was decided to 
make a graffiti painting on the topic, as this type of art had proven to be an efficient tool in 
awareness raising campaigns.37 This decision was well planned to fit accordingly to the case 
study as the relevance heuristic plaid a key factor when designing this intervention.  
The target audience of the campaign could be summarized as such – everyone at RUC, both 
smokers and non-smokers, students, staff, as well as visitors. However, further classification 
could be made considering the amount of students enrolled at RUC - approximately 9,000 within 
the age group of 18-35. These considerations were of key importance when implementing this 
intervention as well as all the others since young people have rather different values than elderly 
people. Additionally, the choice architect is within the target group (sympathy heuristic) and as 
such, closely shares similar values (student, smoker, young etc). Therefore, a young student is 
most likely to pay more attention to a graffiti painting than traditional style of posters for raising 
awareness and so on. For instance, a well-planned awareness raising workshop on the cigarette 
butt issue failed as the only mean used to promote the workshop was posters placed around the 
campus. This failure indicates that (young) people do not take time to read the posters or signs as 
mentioned by Tue Soerensen as well - “If you put a sign up, it doesn’t matter because people 
don’t read it” Hence, this innovative form of awareness raising through graffiti art could hold 
significant potential in reaching to people, especially to the target group of this case study. 
A young graffiti artist, Emilio Makipaa was called from Finland to draw the painting. The 
painting was made on a canvas material to conform to university regulations, as well as to allow 
its positioning in the most suitable place (inside the canteen, but still visible from the outside 
main entrance). The process of drawing the painting was strategically planned as it took place 
around the campus, mostly in front of the student house where a lot of people were passing by. 
This was done with the intention to catch people’s attention and indeed many people stopped by 
to ask about the painting, which resolved in them learning about the campaign and the cigarette 
butt problem respectively. It could be said that this interaction with the people who the painting 
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 See an example at http://www.jwt.com/blog/the_work/jwt-sao-paulo-spreads-breast-cancer-awareness-
through-graffiti -intervention/  
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was made for (audience group) was a rather effective strategy as valuable feedback was also 
given not only on the painting but on the whole campaign as well.  
The painting is rather abstract piece of art work which was the initial goal as the idea was to 
make people reflect on it in their own view, leaving them the free choice to extract the meaning 
from it as well as to make them reflect on it for a longer time and hopefully trigger a pro-active 
decision towards their littering habits. The abstract character of the painting was done 
intentionally as it was used as a nudge to prompt reflective system two thinking where ‘econs’ 
thinking is “…logical, rational, objective, unemotional.”(Chapman, 2014) Hence, in this way 
they could extract much more meaning of the painting than a regular closely set or narrowed 
painting or poster. 
The authors’ interpretation of it (including the choice architect behind the design of the painting) 
could be as follows – The woman on the painting is actually the Earth, which is literally having a 
cigarette butt where her butt is supposed to be. This was done intentionally to provoke a funny 
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message to the audience (mood heuristic). The message it tries to signal is that cigarette butts are 
harmful to the so beautiful environment (left colorful side) and are having devastating 
consequences on the beautiful planet (right dark side). The mask on the lady, actually signals the 
toxicity of the cigarette butts (fear heuristic) and the cigarette in her arm is the positive message 
that the paining is trying to send to its observers, i.e. – use the ashtray (no more butts painted on 
the ashtray).   
It was rather interesting to observe how people reacted to the painting after its placement, as it 
received a lot of attention by people sitting on the tables which already had the coconut ashtrays, 
and hence they could see the link between all the interventions at the field side of the canteen. 
Creating this interconnected space with all the interventions installed nearby could be regarded 
as a very important nudging aspect as it sends a common signal to people38, as expressed by 
Pelle Hansen in his interview.  
Even though that the painting did not had that much significant impact in decreasing the cigarette 
butts as only 1 % of improvement was observed (169 butts on the ground), it could be said that 
this intervention contribution to raising awareness on the topic is immense as it will most likely 
stay in the canteen for a long time as a reminder of the campaign39 and hence passively raise 
further awareness in a long term perspective.  
4.3.1.5. More cigarette butt receptacles (creative and innovative designs) 
As previously mentioned RUC canteen area is severely lacking on outside receptacles even 
thought that the installed coconut ashtrays filled up the demand for ashtrays to some extent. 
Guidelines on reducing cigarette butt litter suggest that it in order to obtain the maximum 
efficiency of a receptacle it is of key importance to first evaluate the area where they will be 
placed. In other words, the design of an ashtray will depend on the specifics of a certain area. 
(Defra, 2007: 3) Therefore a careful evaluation of areas where potential ashtrays could be 
installed was carried out, mainly by relying on observations as well as on the whole field 
experience so far.  
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 ‘Please to the right thing and feel good about it’ 
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 On the back side of the painting a legend to represent the whole campaign with all  the interventions was 
planned to be placed, so even further awareness on the whole campaign and the cigarette butt issue could be 
raised, but due to time restrains it was left out for a later stage. 
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Preliminary estimates showed that in order to fulfill the full capacity of ashtrays/trashcans in the 
field side of canteen, approximately 30 ashtrays were needed. However, due to time and finances 
restrains it was decided to only pilot few innovative designs that could be further expanded if 
proved efficient. As a result two type of ashtrays were designed which are very different in 
design, but share common nudging characteristics such as positive signal, visibility as they were 
colored using the same bright colors in order to be easily seen and identified by smokers 
(sensory heuristic).  
1) The tall ashtrays 
The idea behind the tall ashtrays came from the case study carried out by Pelle Hansen and his 
team at the Copenhagen airport, where they managed to concentrate smokers in designated areas 
by using nudging methods and as a side effect, a reduction of cigarette butts was also achieved. 
These ashtrays as well as all the others designed are a good example of why applying nudging 
methods to design interventions is so important and efficient when it comes to planning.  
Two tall ashtrays were made and placed at the West entrance of the canteen, where there were no 
receptacles within more than 100 meters. Therefore this positioning nudge proved highly 
efficient as all the butts disposed inside indicate. The design of these particular ashtrays was also 
of key importance as the bright colors (sensory heuristic) enables people to spot them from far 
away. Even during the interview, Pelle Hansen mentioned “I am pretty sure that I can reduce 
this problem right now 60 % by putting up ashtrays out here that are yellow and tall and, you 
now, create a new practice. And I think that's the first step that, Roskilde (University) should do. 
It even seems like they have put up some greens up there (showing the two tall ashtrays that I 
placed around the canteen).”Considering Mr. Hansen an expert in the behavioral science and 
nudging fields, it becomes rather convincing that the way to reduce cigarette litter is by 
providing properly designed facilities (ashtrays) by relying on nudging methods that would 
trigger a positive attitude in smokers’ disposal habits.  
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When designing this set of ashtrays few nudging aspects were taken into consideration. First of 
all their size and height as unlike the old ones that RUC has over its premises, they are leveled 
accordingly to people’s arm length. In other words, the use of ashtrays was facilitated to a great 
extent as smokers did not have to bend down for instance, when discarding their cigarettes. 
Secondly, they were simple in 
design and simple to use, a 
characteristic that is of key 
importance when designing 
experimental field experiments 
based on nudging methods. 
Thirdly, they were fire proved 
and tested to eliminate any risk of 
fire. Additionally, they had quite 
large capacity to store cigarette 
butts, unlike the coconut ashtrays 
and hence did not have to be 
emptied that frequently. They 
also had an interactive feature 
(smiley face) that is spinning 
around when the butts were 
thrown in the ashtray (mood 
heuristic) 
It is important to mention that 
nudging methods are not only 
useful when it comes to changing 
people behavior in a desire 
positive direction. They are 
foremost used to understand particular behavior and thereafter change it accordingly. The 
following example illustrates this point. RUC has recently bought 4 tall ashtrays and placed them 
around the new Student House. Tue Soerensen who regularly empty them had said – “These are 
the ashtrays we got down at the student house. They bought them for like 40,000 kronas and they 
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don’t even use them. (laughing). I can’t understand it .” A possible explanation for that could be 
found in the nudging framework. First of all, they are gray and hard to spot. Secondly, they are 
taller than the average arm length. Third – they were positioned randomly. Fourth – the actual 
place to drop the butts was relatively small. All those factors add to the inefficiency of the 
ashtrays, and even though they are rather costly, they are not compatible with the surroundings 
which as mentioned earlier is a key factor when choosing or designing the right type of ashtrays.  
2) The sunflower ashtrays 
The idea to implement this type of ashtrays came primarily from an aesthetic point of view. 
Observations showed that people occasionally sit on the bench (see Observations, Pictures) 
nearby canteen as the view is rather appealing and on a good sunny day, smokers prefer to sit 
and enjoy their smoke while looking at the beautiful landscape that the view provides. However, 
as the GIS study points out, there are a lot of cigarette butts around the bench which is mainly 
due to the lack of any receptacles nearby. Therefore, to place ashtrays there was a necessity to 
limit the disposal of cigarette butts on that particular location.  
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When designing the ashtrays few aspects were kept in mind such as the sensory heuristic (visible 
and colorful), mood heuristic (smiley sun flower tops), as well as their multi functionality to 
increase their effectiveness. This last point was of key importance when designing them as 
observations on the current trashcans at RUC had showed that due to people using the top of the 
trashcans to place food and drinks, especially on party occasions, the trash cans becomes actually 
unusable as their opening becomes blocked and if someone wants to use them, they have to take 
the extra effort to remove the items on the top and dispose of their litter afterwards. Considering 
that one of the factors leading to cigarette butt littering is laziness by the smokers then, it is 
reasonable to believe that they would not take that extra effort when disposing of their cigarettes. 
Therefore, the leaves feature on the sunflowers were designed as beverages holders in order to 
provide clear space for cigarette butt disposal as well as to increase the likeability (heuristic) of 
this intervention. In addition, all the particles of the ashtray were tested and leveled to provide 
maximum comfort and ease for their use. (see Appendix, Observations, Pictures)  
With this last intervention the cleaning campaign was finalized, even though many more 
interventions were planned, but will remain for a latter period. A total decrease of 95 % or only 
95 butts on the ground compare to 2000 when the campaign started, was achieved.  
4.3.2. Conclusion 
This last section of the report had tried to outline some of the potential approaches that could 
contribute to diminishing the cigarette butt litter problem, starting from the prevention and 
pollution pays principles to applying innovative and creative measures to change people’s 
behavior towards establishing a pro-active attitude or norm when disposing cigarettes. The case 
study had indicated that it is possible to address the problem from a consumer point of view, e.g. 
making smokers aware of the impacts their cigarette disposal habits have on the environment 
(awareness raising), as well as providing the necessary facilities (nudging) for them to change 
their attitudes. Pelle Hansen comment on the efficiency of nudging methods, perhaps describes 
most appropriately the outcome of the cleaning campaign, where “You have an uptake of 
behavior, where attitudes begin to be able to attach themselves to the new behavior and support 
the new behavior.” It could be implied that the results from the case study are indicating that 
such an uptake of behavior is already taking place at RUC but further considerations to keep this 
behavior and to establish it as a norm is needed as the last perspective chapter will argue for. 
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5.  Conclusion 
This study could be considered as rather innovative piece of scientific work as: it raises 
awareness on a topic that has met little attention so far while also summarizing most of the 
research made on the cigarette butt problem and its environmental consequences. Furthermore, it 
adds new knowledge to the already published research as: it investigates the main causes for the 
cigarette butt issue to be left dis-attached from addressing smoking problems; it outlines some of 
the social or behavioral patterns that are the leading cause of the problem; and, most importantly 
it provides creative and innovative solutions that had proven to be effective in decreasing the 
environmental burden from cigarette butts. 
The experimental character of this thesis is one of its main strengths as it allowed the theoretical 
considerations, assumptions and hypotheses to be tested in a real world setting, through the case 
study of RUC’s canteen. In other words, this report is an example of how knowledge from 
environmental planning discourses could find its application in framing or ‘creating’ an 
environmental problem, as well as finding solutions to it. The first aspect is essential as when 
this study was started, no one even believed that cigarette butts are a problem or at least not of 
such remarkable scale. Put simply – how can one solve a problem if there is no problem in the 
first place? Hence, it could be argued that this study had made remarkable impact on establishing 
cigarette butts as an environmental issue not only at the local setting of RUC but on a much 
broader level as well as pointed out in the analysis. Various methods were used to achieve that 
goal, primarily consisting of awareness raising techniques; however, combined with innovative 
approaches as well, such as the principles behind the nudging discourse.  
Interdisciplinary is also a key feature of this study that had benefited its outcomes to a great 
extent. The aim was to provide as complete picture as possible on the cigarette problematic 
where considerations from different fields, such as health or medical science, politics, social 
science, environmental science, economy and so forth, were interrelated in order to generate the 
optimal understanding of all the cigarette related problems, with an emphasis on the cigarette 
butt issue and its environmental dimensions respectively. The proposed solutions to the problem 
implemented through the case study are also quite innovative and ‘outside of the box’ as this 
study by itself is perhaps among the fist in Denmark that tries to deal with the problem, even in a 
local setting such as RUC canteen. 
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The ‘cleaning campaign’ piloted in this study could be indeed considered a success story as the 
objective of decreasing the butts by 90% was achieved. Nevertheless, it is expected that some 
critiques might come towards the level of its success but in response to that, it could be inserted 
that the planned interventions were carefully measured by all the butt collections done and that 
the actual numbers on the cigarette tube model are real representatives and had not been 
manipulated in any way. To further strengthen the validity of the campaign and its results, the 
collection in the very beginning of the semester start (middle of September, 2014) had showed 
precisely the same accuracy in terms of the generated results. Moreover, it could be argued that 
the campaign could trigger the so called mob instinct heuristic in people as with time the chances 
of more people to uptake the proper cigarette disposal behavior increases. A point that already 
had some implications to hold true as the case study results point out and as also suggested by 
Tue Soerensen – “if there is 1500 and just 500 of those actually use the trash can, the ashtray, 
that will be big change. Because, it is something people will take with them from here.” 
Lastly, from all the experience in doing and writing this thesis report, a reflective consideration 
on why it has been so efficient could be presented in a form of recipe for success. That is – 
personal observations + passion + creativity + positive attitude + simplicity = less cigarette butts. 
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6. Perspective 
The problem of cigarette butts has its solutions as seen in the case study of RUC canteen. 
However, when it comes to generalizing these outcomes to a broader scale, then this study could 
be put in perspective. In other words, the locality of the study is acknowledged and even though 
that it is rather small scale project it could be further expanded or tested on a larger field area, the 
so called randomized control trial study. For instance, it could be expanded on the whole RUC 
campus, which was actually the initial idea but due to the resources available it had to be limited 
only to the canteen surroundings. It could also be applied in a municipal setting where 
appropriate waste strategies could be developed to deal with this serious litter, which had been 
proved to be actually a toxic waste, from which the problematic and necessity of appropriate 
actions escalates in significance. 
No matter which perspective is chosen, one thing has to be made clear – the same measures from 
the case study will not and should not be used in a different setting. Putt differently, each 
individual setting requires unique measures to be applied to reach similar outcomes.  As the 
study showed, raising awareness on the issue is the key feature that will lead to a positive change 
in smoker’s behavior. However, depending on the project site and target group would also 
depend the appropriate methods or measures to be used in order to alter a positive behavioral 
change. For instance, graffiti painting or coconut ashtrays would not have any impact in a 
retirement home as the elderly people would not react to them as good as young university 
students. Nevertheless, since this issue is first starting to get attention and being appreciated as a 
real environmental concern, then there is plenty of potential for the findings of this study to serve 
a good basis for future projects to be implemented. 
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